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ABSTRACT 


Groups  comprising  four  female  Japanese  quail  were 
tested  in  various  feeding  Designs  in  which  the  food  dishes 
were  dispersed  (Design  I  and  II)  or  clustered  (Design  III) 
in  a  square  cage,  or  clustered  in  a  linear  cage  (Design  IV). 

The  intensity  of  relationship  between  various 
measurements  taken  when  the  birds  were  fed  in  isolation 
was  tested  and  a  high  correlation  was  found  to  exist 
between  body  weight  change  and  amount  of  food  eaten  but  not 
between  time  spent  eating  and  amount  of  food  eaten.  I 
concluded  that  individual  differences  in  body  weight  change 
we re  not  ascribable  to  individual  differences  in  defecation 
rate  in  my  study  as  body  weight  change  and  number  of  feces 
per  hour  were  nob  significantly  correlated. 

Groups  were  categorized  on  the  basis  of  monarch- 
ial  dominance  being  detected  in  them  or  not  and  the 
individual  birds  were  categorized  as  being  dominant  or 
subordinate . 

In  Designs  I  and  II  presence  of  detectable 
monarchial  dominance  did  not  seem  to  have  a  deterring 
effect  on  the  total  amount  of  food  eaten  by  the  group 
whereas  in  Design  III  such  an  effect  was  found  to  be 
statistically  significant. 

There  was  no  trend  detected  in  the  "food- 
dispersed  Designs"  for  a  monarchial  dominant,  i.e.  a 
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despot  in  a  monarchist  hierarchy,  to  have  a  greater 
advantage  over  its  subordinates  with  respect  to  body 
weight  change  and  time  spent  eating,  when  these  birds  were 
feeding  together  than  when  they  were  feeding  in  isolation, 
v/hereas  such  a  trend  was  noted  in  Design  III.,  This  was 
compatible  with  the  data  on  reduced  accessibility  to  food 
due  to  dominance  in  these  Designs.  In  Designs  I  and  II  a 
despot  did  not  reduce  its  subordinates'  access  to  food  to 
the  same  great  extent  that  did  a  despot  in  Design  III. 

This  difference  in  results  was  attributed  largely  to  the 
difference  in  the  arrangement  of  the  food  containers 
(dispersed  vs.  clustered)  in  these  Designs. 

The  results  in  this  study  indicated  that,  at  least 
for  groups  in  which  monarchial  dominance  is  not  detected, 
Design  IV  is  not  a  more  competitive  feeding  situation  than 
Design  III. 

Results  on  the  level  of  agonistic  behaviour  in  all 
these  Designs  suggested  that  there  may  be  less  tolerance 
exhibited  in  groups  with  monarchial  dominance  than  in 
groups  in  which  monarchial  dominance  is  not  detected. 

Note:  In  all  the  Designs,  the  birds  were  subjected 

to  18  hours  of  food  deprivation  prior  to  the  tests. 
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INTRODUCTION 


Domesticated  Coturnix  were  either  brought  to  Japan 
from  China  across  the  Korean  Bridge  about  the  11th  Century 
or  were  domesticated  in  Japan  at  approximately  this  time 
(Howes,  1964) *  Although  this  species  is  a  very  good 
laboratory  animal  and  adapts  readily  to  a  variety  of 
laboratory  conditions  (Reese  and  Reese,  1962).,  only  a  very 
limited  amount  of  behavioural  research  has  been  done  on  it 
and  apparently  nothing  has  been  published  on  its  feeding 
behaviour  in  group., 

Ross  and  Ross  (1949)  found  that  when  dogs  were  fed 
together,  the  positive  effects  of  group  feeding  were 
expressed  viz,,  the  dogs  ate  more  in  group  than  in 
isolation.  In  their  experiment  a  surfeit  of  food  was 
presented  in  a  large  dish  to  dogs.  No  food  dominance 
relationships  were  detectable.  They  suggested  that  if 
such  conditions  did  not  prevail,  other  effects  of  group 
may  well  be  found. 

In  this  research  project,  I  studied  feeding  and 
related  behaviour  of  Japanese  quail  in  various  situations 
involving  different  combinations  and  degrees  of  dominance, 
and  increasing  severity  of  food  competition  i.e.,  decreas¬ 
ing  space  and  accessibility  to  food.  In  an  attempt  to 
evaluate  the  importance  of  these  situations  to  a  group’s 
feeding  and  related  behaviour,  I  was  interested  in 
investigating  if  these  situations  had  a  positive, 
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negative  or  no  effect  on  some  aspects  of  feeding  i,e, 
if  they  increased,  decreased,  or  had  no  effect  on  the 
amount  of  food  eaten,  body  weight  gain,  time  spent  eating 
and  level  of  expressed  agonistic  behavior. 

METHODS  AND  DISCUSSION  OF  METHODS 

Subjects,  their  raising  and  maintenance  and  assignment 
to  Designs. 

The  birds  used  in  the  experiments  were  adult  female 
Japanese  quail.  I  chose  females  because  they  fight  less 
than  males  (Kuo,  1960).  Male  quail  are  known  to  be 
vicious  fighters  in  Southern  China  and  once  fighting  has 
started  it  will  not  stop  for  serious  injury  but  continues 
even  to  the  point  of  exhaustion.  I  was  afraid,  therefore, 

I  would  have  to  disperse  the  food  so  much  to  reduce 
fighting  in  males  in  setting  up  the  less  competitive 
Designs,  i.e.  Designs  I  and  II,  that  the  positive  effects 
of  group  would  not  be  able  to  be  expressed.  Turner  (1964) 
found  evidence  to  suggest  that  the  distance  at  which  birds 
feed  apart  is  an  important  factor  in  the  expression  of  the 
"positive  effects"  of  group  on  food  consumption.  However, 
in  the  more  competitive  Designs  a  stronger  "negative 
effect"  of  group  on  its  own  food  consumption  probably 
would  have  been  demonstrated  if  males  had  been  used  as 
subjects . 
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All  the  subjects  were  incubated  in  the  laboratory 
and  each  hatch  was  raised  together  in  groups  of 
approximately  18  birds  on  a  14  hour  daylength  schedule 
(lights  on  from  8:00  am  -  10:00  pm) *  The  food  used  in 
testing  and  maintenance  was  Medicated  Turkey  Starter. 

Prior  to  the  test  weeks  the  birds  were  fed  ad  lib. 

When  a  hatch  was  four  weeks  old  I  sexed  the  birds. 
As  I  arbitrarily  decided  to  have  groups  of  four  females 
in  my  tests,  I  automatically  eliminated  the  males  from 
the  group  and  chose  the  four  females  to  comprise  a  test 
group  by  using  the  Table  of  Random  Numbers.  I  decided  to 
have  four  birds  comprise  a  group  as  I  wanted  to  be  able 
to  record  accurately  the  time  each  individual  bird  spent 
eating  and  also  the  interactions  occurring  between  the 
birds.  Another  reason  for  using  four  birds  was  that  I 
also,  theoretically  at  least,  wanted  them  to  have  the 
opportunity  to  feed  far  away  from  each  other  in  Designs  I 
and  II  and  therefore  I  put  food  in  every  corner  of  the 
square  cage  (see  description  and  discussions  of  Designs  I 
and  II). 

When  the  birds  in  a  test  group  were  eight  weeks 
old  I  assigned  the  group  to  one  of  the  feeding  Designs 
and  tested  it.  Each  group  was  tested  in  only  one  Design 
but  there  we re  several  replicates  in  each  Design.  I 
assigned  the  first  three  groups  to  the  Designs  in  the 
following  chronological  order  I,  III,  IV  respectively, 
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as  I  wanted  to  get  an  estimation  of  how  valid  my 
hypotheses  had  been  and,  if  necessary ,  change  my  Designs 
in  function  of  the  results  obtained.,  I  assigned  the  rest 
of  the  groups  with  one  exception  to  the  Designs  by  using 
the  Table  of  Random  Numbers  so  as  to  eliminate  sampling 
bias.  The  one  exception  is  Group  10  which  I  purposely 
assigned  to  Design  III  so  that  the  results  on  amount  of 
food  eaten  in  the  Design  could  be  tested  in  a  factorial 
analysis . 

Thus  the  process  of  randomization  was  used  to 
select  four  birds  to  comprise  a  test  group  and  it  was 
also  employed  to  assign  a  majority  of  the  groups  to  the 
Designs. 

General  procedure  durin g  test  days 

In  most  cases  the  subjects  in  each  group  were 
tested  six  days  in  the  group  situation  and  five  days  in 
the  isolation.  One  exception  to  this  was  Group  10  which 
I  tested  seven  days  in  group  and  six  days  in  isolation, 
since  I  did  not  record  the  results  of  this  Group’s  first 
test  day  in  group  or  its  first  test  day  in  isolation.  I 
did  not  record  the  insults  of  these  two  test  days  because 
some  of  the  food  containers  1  had  to  use  on  these  days 
were  not  similar  in  size  or  shape  to  those  used  in  all  the 
other  tests. 

Dor  the  11-day  testing  period  I  consecutively 
alternated  a  group  of  birds  between  the  group  .and  isolate 


5 

situation  (visual  isolation)  daily  in  a  particular  feeding 
Design  and  these  days  were  designated  as  Test  Day  1  in 
group,  Test  Day  1  in  isolation,  Test  Day  2  in  group,  Test 
Day  2  in  isolation  etc.  I  imposed  this  schedule  so  that 
the  isolate  situation  would  act  as  a  control  for  the  group 
situation.  A  number  of  workers  used  this  technique  to 
reduce  variability.  The  major  disadvantage  of  this 
technique  is  that  the  experience  of  undergoing  one  of  the 
treatments  may  change  the  animal  so  greatly  that  it  cannot 
be  tested  again  under  another  treatment.  I  do  not  think 
that  this  was  true  in  the  case  of  alternating  the  birds 
between  group  treatment  one  day  and  isolate  treatment  the 
next.  I  had  an  ordered  pattern  of  putting  the  birds  in 
the  group  situation  on  every  second  day  so  as  not  to  upset 
their  social  hierarchy  by  isolating  them  for  too  long  a 
period.  One  possible  disadvantage  of  this  ordered 
pattern  is  that  the  birds  might  become  conditioned  to  the 
rhythm,  and  the  group  feeding  situation  might  be  biased 
because  the  birds  ” anticipate”  being  fed  in  isolation 
every  second  day,  or  vice  versa.  If,  for  example,  they 
eat  less  in  group  and  more  in  isolation  (or  vice  versa) 


towards  the  end  of  the  eleven  testing  days  as  compared 
with  the  beginning  of  the  tests,  it  may  be  that  they  are 
becoming  conditioned  to  the  rhythm.  However,  another 
interpretation  of  this  is  the  n familiarization  effect”; 


that  is  the  birds  are  becoming  more  familiar  with  the 
group  and  isolate  test  situation  and  consequently  may  eat 
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more  in  either  group  or  isolation  because  they  are  less 
emotional  in  the  later  tests  or  exhibit  less  exploratory 
behavior  or  both.  I  tested  the  birds  for  11  consecutive 
days  just  in  case  stopping  the  tests  over  the  weekend 
might  have  some  undesirable  disruptive  influence  on  any 
trend  that  might  be  developing. 

Although  the  "isolate  test  cages"  appeared  to  be 
identical,  their  positions  were  not  as  they  were  arranged 
adjacently  to  each  other,  and  so  to  eliminate  any  bias 
due  to  the  different  positions  as  well  as  unknown  differ¬ 
ences  of  the  cages,  I  assigned  each  bird  to  an  isolate 
cage  by  making  use  of  the  Table  of  Random  Numbers. 

Tolman  (1965)  found  that  "social  facilitation"  of 
feeding  behavior  of  five  and  six  day  old  chicks  was 
optimal  in  the  area  of  six  hours  of  food  deprivation  and 
only  minimal  if  existant  for  0,  12,  24  hours  of  food 
deprivation.  Tolman  interpreted  these  results  in  terms 
of  the  "behavioural  interaction  hypothesis".  At  0  -  hours 
the  rate  of  eating  by  the  chicks  is  low  enough  to  be 
increased  but  too  low  to  be  stimulating  to  a  companion. 

"At  around  6  -  hours  the  rate  is  low  enough  to  be 
increased  and  high  enough  to  be  stimulating.  At  the  later 
hours,  the  rate  is  high  enough  to  be  stimulating  but  too 
high  to  show  any  increase."  Tolman  (1965) . 

As  a  pilot  test  I  used  6  -  hours  food  deprivation 
on  a  group  that  I  assigned  to  Design  I.  My  results 
indicated  that  the  birds  obviously  did  not  feed  more  in 
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group  than  in  isolation: 

Mean  amt*  eaten  in  group  for  1  hr.  test  =  5«56  g.Sx  0.24  n=5 
Mean  amt.  eaten  in  isolation  for  1  hr.  test  =  6.84  g.Sx  0.35  n=3 

I  then  thought  that  maybe  at  six  hours  food 
deprivation  the  birds’  rate  of  eating  was  too  low  to  be 
stimulating  to  each  other.  So  two  days  later  I  deprived 
this  group  of  food  for  12  hours  and  fed  them  in  isolation 
for  the  one  hour  test.  With  this  period  of  deprivation 
the  birds  ate  6.45  grams  which  is  less  than  the  mean  amount 
of  food  eaten  in  isolation  with  6-hours  food  deprivation. 

So  the  next  day  I  used  an  even  greater  period  of 
deprivation,  18  hours,  and  fed  the  birds  in  isolation. 

They  consumed  7*35  grams  during  the  one  hour  test.  This 
period  of  food  deprivation  was  not  so  great  that  the  birds 
ate  during  the  whole  test  period  in  isolation  so  that  when 
they  were  put  in  group  any  "positive  effects"  of  the  group 
on  food  consumption  would  not  be  detected.  I  therefore 
chose  18  hours  of  food  deprivation  for  the  tests. 

I  decided  to  have  the  one  hour  test  period  from 
9:00  -  10:00  am  as  I  knew  there  would  be  disturbances  in 
my  laboratory  after  that  time  in  the  fall  when  I  w ould  be 
still  conducting  tests*.  I  could  not  have  the  test  period 
earlier  than  9:00  am  as  the  lights  went  on  at  8:00  am 
and  there  were  preparations  for  the  test  that  I  could  do 
only  just  before  which  took  me  approximately  one  hour.  As 
a  pilot  test  to  evaluate  the  possible  importance  of  time 
of  day  on  amount  of  food  eaten  I  recorded  the  amount  two 
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groups  ate  at  different  times  during  the  day  and  the 
period  from  approximately  9:00  -  10:00  am  was  not  a  period 
when  food  consumption  was  decreased  as  compared  with  other 
times  of  the  day. 

I  removed  the  water  from  the  cage  during  the  test 
periods,  as  I  wanted  the  birds'  body  weight  gain  to  be 
ascribable  only  to  food  intake  and  not  water  intake. 

Outside  the  test  period,  each  group  was  kept  in 
cages  similar  to  those  used  in  the  test. 

To  facilitate  individual  identification  I  tagged 
each  bird  with  a  different  colour  tag  and  tinted  the 
breast,  back,  and  neck  of  each  bird  with  a  different 
colour  marking  pencil. 

Measurements  taken  during  the  test  periods 
Amount  of  food  eaten 

The  amount  of  food  consumed  during  the  test  was 
obtained  by  subtracting  the  weight  of  the  food  plus  food 
containers  before  the  test  period  from  that  after  the  test 
period.  Weighings  were  made  on  a  Stanton  Balance  and 
readings  were  taken  to  the  nearest  one  hundredth  of  a  gram. 
A  food  container  filled  with  food  not  used  in  the  test  was 
also  weighed  before  and  after  the  test  to  serve  as  a 
control.  Thus  food  weight  loss  or  gain  due  to  atmospheric 
humidity  could  be  obtained. 

Body  weight  change 

Body  weight  change  of  the  birds  was  measured  by 
weighing  the  birds  before  and  after  the  test  period.  A 
Mettler  balance  was  used  and  estimates  were  made  to  the 
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nearest  hundredth  of  a  gram®  A  basic  order  was  used  in 
the  weighing  procedure  of  the  birds  such  that  the  bird 
which  was  weighed  first  on  hay  N  of  group  and  Day  N  of 
isolation  was  weighed  last  on  Daiy  N  +  1  of  group  and  Day 
N  +  1  of  isolation®  Thus  if  a  bird  gained  more  weight  than 
the  others  in  a  group  after  the  one  hour  test,  this  could 
not  be  attributed  to  this  bird’s  always  being  weighed 
first  ® 

I  recorded  the  change  in  body  weight  after  each 
test  period  to  establish  whether  it  were  a  good  index  of 
the  amount  of  food  eaten®  To  test  this  I  calculated  a 
correlation  coefficient  in  which  I  used  the  means  of  all 
the  individual  birds'  body  weight  changes  and  amounts  of 
food  eaten  during  the  five  test  periods  in  isolation 
(Table  2,  page  37)  •  If  body  weight  change  were  a  good 
index  I  would  use  it  then  as  an  estimation  of  how  much  the 
individual  birds  ate  when  they  were  together  in  group  by 
extrapolation  from  a  regression  line  calculated  by  the 
method  of  least  squares® 

Time  spent  eating 

I  recorded  as  well  time  spent  eating  by  each  bird® 

I  did  this  by  direct  observation  and  used  a  Rustrak 
Multichannel  Recorder  which  I  operated  manually® 

Because  towards  the  end  of  my  project  I  was  pressed 
for  time,  I  tested  two  groups  at  once,  testing  one  group 
in  isolation  while  the  other  was  being  tested  in  group® 

When  I  did  this,  I  could  only  observe  one  of  the  groups 
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during  the  test  period  so  I  observed  each  group  only  when 
it  was  in  the  group  situation.  This  was  the  case  with 
Groups  3,  6,  8  and  10.  Therefore,  I  do  not  have  data  on 
the  time  spent  eating  in  isolation  for  these  Groups. 

I  also  tested  whether  time  spent  eating  were  a 
good  index  of  amount  of  food  eaten  by  computing  a 
correlation  coefficient  as  I  did  to  test  body  weight 
change . 

Number  of  defecations 

I  recorded  the  number  of  defecations  during  the 
one  hour  test  to  ascertain  whether  individual  differences 
in  defecation  rate  were  involved  in  individual  difference 
in  body  weight  change.  I  also  tested  this  by  calculating 
a  correlation  coefficient  as  I  did  for  body  weight  change 

Basal  metabolism,  nervousness,  ambient  temperature  and 
level  of  interactions  between  birds 

Since  basal  metabolism,  nervousness,  ambient 
temperature,  and  level  of  agonistic  interactions  are  all 
variables  which  could  possibly  affect  feeding  behaviour, 

I  attempted  to  evaluate  them  to  assist  in  the  interpre¬ 
tation  of  the  results. 

Basal  metabolism 

In  estimating  the  individual  bird's  basal 
metabolism,  the  weight-metabolism  regression  coefficient 
of  each  bird  were  calculated  (Table  4,  page  40). 
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For  non-passerine  birds  this  is  computed  by  raising  the 
body  weight  in  Kg.  to  the  0.723  power.  (Lasiewski  and 
Dawson s  1967).  Body  weights  of  the  birds  at  the  beginning 
of  their  first  test  in  group  were  used. 

Nervousness 

I  had  noted  that  nervous  birds  consistently 
popped  up  and  hit  their  heads  against  the  top  of  their 
cage  whenever  I  approached  them,  and  I  used  this  behaviour 
as  a  criterion  for  nervousness. 

Ambient  temperature 

I  recorded  the  temperature  of  the  room  about  five 
minutes  before  the  test  period  began,  as  ambient 
temperature  can  have  an  effect  on  feeding  when  it  is 
outside  the  thermoneutral  range  of  the  birds.  The 
temperature  record  is  tabulated  on  page  42. 

Interactions  between  birds 

I  recorded,  as  well,  the  interactions  that  I 
observed  during  the  test  periods  between  all  the  birds  in 
each  group.  The  type  of  interactions  I  noted  we re  mainly 
those  which  I  interpreted  as  agonistic.  Agonistic  behaviour 
is  defined  by  Scott  (1963)  as  "behaviour  associated  with 
conflict  or  fighting  between  two  individuals" . 

Agonistic  behaviour  is  a  kind  of  behavior  which 
involves  a  number  of  components  such  as  competition, 
expression  of  dominance,  hormones  and  unknown  factors. 
Therefore,  what  I  measured  when  I  estimated  the  level  of 
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agonistic  encounters  was  the  resultant  of  many  factors 
known  and  unknown*  In  the  discussion  of  my  results  I  will 
attempt  to  evaluate  how  the  components  dominance  and 
degree  of  competition  were  involved*  I  will,  at  this 
point s  discuss  these  two  components. 

Competition 

Depending  on  the  situation ,  animals  may  compete 
for  a  number  of  incentives  in  their  environment  such  as 
food,  space,  mates.  By  increasing  competition,  tolerance 
within  a  social  group  may  be  decreased  with  a  resultant 
increase  in  aggressive  behaviour.  Food  competition  need 
not  necessarily  involve  dominance*  Two  strange  birds 
deprived  of  food,  when  fed  together  display  agonistic 
behaviour*  In  the  absence  of  fixed  dominance  in 
chaffinches,  the  hungrier  bird  always  drove  the  others 
from  the  food  dish  and  defended  it  (Marler  1957) • 

However,  competition  for  food  can  involve  dominance,  and 
if  intense  may  increase  the  expression  of  dominance. 
"Balance  between  fear  of  despots  and  degree  of  hunger  is 
an  important  element  in  food  competition,  at  least,  as 
seen  in  the  laboratory.  Chickens  that  have  been  strongly 
persecuted  learn  not  to  come  to  the  food  hopper  until  the 
dominant  birds  have  finished  eating"  (Collias,  1944). 
Subordinate  birds,  however,  show  a  greater  readiness  to 
approach  the  dominant  individuals  at  the  food  when  they  are 
starved.  Increased  frequency  of  fighting  results  (Marler, 
1956).  Among  chimpanzees,  extreme  food  deprivation  by 
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itself  may  not  be  sufficient  cause  for  a  subordinate  to 
respond  positively  in  food  competition  with  a  dominant 
animal  unless  there  is  high  expectancy  of  success  (Nowlis, 
1941)*  Thus,  an  animal  could  be  aggressive  but  its 
aggressiveness  is  inhibited  in  the  presence  of  strong 
dominance e  So  a  competitive  situation  may  increase  the 
level  of  aggressiveness  of  all  individuals  uniformly  or 
it  may  have  a  more  differential  effect  and  increase  the 
level  of  aggressiveness  in  the  dominant  only* 

The  possible  effects  of  the  Designs  on 
competition  will  be  discussed  in  the  section  on  Designs* 

Dominance 

"Social  dominance  refers  to  the  determination  of 
behaviour  of  given  individuals  by  other  individuals 
whether  by  aggressive  behaviour  or  by  other  means" 
(Collias,  1944) *  In  a  dominance-subordination  interaction 
Scott  (1965)  describes  the  behaviour  of  both  individuals 
as  agonistic*  That  of  one  individual  consists  of  actual 
fighting  or  its  substitute  e„g.  threat;  while  that  of  the 
other  individual  consists  of  challenging,  retaliating, 
remaining  passive  or  attempting  to  escape*  Many,  many 
factors  affect  dominance  or  its  expression  such  as 
seniority,  previous  experience,  hormones,  body  weight, 
skill  in  encounters  and  age* 

There  are  a  number  of  basic  types  of  hierarchies 
in  which  dominance  may  be  expressed.  A  "peck-right" 
system  is  based  on  unidirectional  dominance  and  each  bird 
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is  ranked  according  to  the  number  of  individuals  in  the 
group  that  it  may  dominate  without  retaliation,,  The 
order  may  be  straight-line,  A  pecks  B,  B  pecks  C  (A-»B-$C) 
or  have  a  geometrical  pattern  composed  of  "pecking 
triangles"  (A-*B-*C-*A  )  # 

Another  system  which  is  based  on  unidirectional 
dominance  is  the  monarchial  system*  Collias  (1944) 
described  a  monarchial  type  of  social  order  as  one  in 
which  one  bird,  the  despot,  tends  to  inhibit  aggressive 
relations  between  his  subordinates* 

Bidirectional  dominance  (formerly  designated  as 
"peck-dominance”)  exists  when  individuals  exchange  pecks 
but  one  of  each  contact  pair  consistently  gives  more  pecks 
than  it  receives  and  this  is  the  dominant  of  the  two 
(Bermet,  1939) * 

Howard  Farris  (1964)  reported  observing  expressed 
monarchial  dominance  in  three  groups  of  Japanese  quail 
that  had  been  reared  together  from  hatching  (two  groups 
comprised  18  birds  each,  one  group  6  birds)*  In  the  two 
groups  of  18  birds  Farris  sexed  the  tyrant,  and  in  one  case 
it  was  a  male  and  in  the  other  a  female*  When  he  removed 
the  male  tyrant,  another  male  took  over  its  role  and  when 
he  removed  the  female  tyrant,  no  other  bird  assumed  the 
absent  tyrant's  dominant  role* 

Selinger,  Howard  and  Bermant  (1967)  reported  that 
paired  male  Japanese  quail  mutually  exchanged  pecks,  with 
one  male  giving  more  pecks  than  the  other*  Sachs  (1966) 


15 


paired  eight  male  Japanese  quail  in  49  two-minute 
encounters  in  an  incomplete  round  robin*  The  results  of 
these  49  encounters  yielded  a  straight  line  peck  order* 
Originally  when  this  study  was  designed,  my  aim 
was  to  emphasize  the  effect  of  Design  on  the  amount  of 
food  eaten,  and  not  to  particularly  study  dominance  as  a 
variable*  Therefore  the  process  of  randomization  was 
employed  in  selecting  the  groups  and  assigning  them  to  the 
Designs  to  average  out  any  effects  of  dominance  in  the 
Designs,  so  that  no  additional  uncontrolled  factor  due  to 
dominance  would  be  introduced  in  any  one  of  the  Designs. 
Randomization  is  one  effective  technique  to  accomplish 
this  if  a  "continuous”  hierarchial  system  is  present,  where¬ 
in  the  difference  between  the  hierarchies  of  any  two 
groups  in  the  species  is  not  very  great.  As  I  proceeded 
with  my  study,  I  discovered  that  such  a  system  was  not 
characteristically  present  in  my  female  quail.  Frequently 
what  appeared  to  occur  was  that  which  approximated  a 
discontinuous  system  with  the  gap  between  hierarchies 
with  and  without  detectable  monarchial  dominance  being 
considerably  great.  V/hen  I  realized  this  I  was  then 
extremely  interested  in  dominance  as  a  variable  in  itself, 
as  it  added  a  very  exciting  and  original  dimension  to  my 
problem.  It  would  have  been  most  interesting  to  study 
the  effect  of  Designs,  feeding  condition  whether  in  group 
or  in  isolation,  and  dominance  with  its  two  levels, 
presence  and  absence  of  detectable  monarchial  dominance, 
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as  well  as  the  interactions  of  all  these  main  effects  in 
a  factorial  analysis.  However,  the  most  effective  way 
of  assuring  that  the  two  levels  of  dominance  are 
represented  in  each  Design  would  be  to  select  the  groups 
beforehand  and  assign  them  to  the  Designs  not  at  random. 

But  since  I  had  already  randomly  selected  some  of  my 
groups  and  assigned  them  to  the  Designs  at  random  and  run 
the  tests,  I  thought  it  advisable  not  to  change  this 
method  in  the  middle  of  my  project.  Thus  I  did  not  have 
all  the  necessary  interactions  of  the  main  factors  to  make 
it  possible  to  do  this  factorial  analysis.  Therefore, 
when  I  investigated  the  effects  of  dominance  in  this  study 
it  was  not  in  the  most  efficient  way  possible. 

Evaluation  of  dominance 

I  attempted  to  evaluate  dominance  at  the  individual 
level  by  inixa-group  comparison  of  the  individual  birds; 
and  at  the  group  level,  I  categorized  each  group 
with  respect  to  presence  or  absence  of  detectable 
monarchial  dominance , 

In  my  attempt  to  evaluate  dominance  at  the 
individual  level,  I  computed  what  percentage  each  bird  in 
a  given  group  contributed  to  the  total  number  of  agonistic 
encounters  occurring  in  that  group  during  all  the  test 
periods  (Table  6,  page  46  )9  i.e.  what  percentage 

each  bird  contributed  by  being  the  aggressor  in  encounters 
or  contributed  by  being  responsible  for  agonistic 
encounters  occurring  as  in  an  avoidance  encounter  or  both. 
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If  Bird  A  pecked  another  bird,  I  would  then  add  one  to 
Bird  A's  score  of  contribution  to  the  general  level  of 
agonistic  behaviour  in  the  group.  If  a  subordinate  bird 
"gave  way"  to  the  dominant,  I  would  count  that  agonistic 
encounter  among  the  dominant's  contribution. 

In  an  attempt  to  evaluate  dominance  at  the  group 
level,  I  arbitrarily  established  two  general  categories: 

(1)  groups  with  clearly  detectable  monarchial  dominance; 
and  (2)  groups  without  clearly  detectable  monarchial 
dominance  (Table  7,  page  47).  This  second  category 
was  to  include  both  groups  with  dominance  other  than 
monarchial  type  present,  as  well  as  groups  with  no 
dominance  order  exhibited  at  all. 

If  I  observed  that  the  dominant  bird  contributed 
at  least  95  per  cent  to  the  total  number  of  agonistic 
encounters  occurring  in  the  group  during  the  tests,  and  if 
that  dominant  bird  consistently  lost  none  of  the  agonistic 
encounters  in  which  it  was  involved,  i.e.  its  dominance 
was  unidirectional,  I  would  consider  that  established 
monarchial  dominance  was  clearly  expressed  in  that  group. 
If  these  conditions  were  not  met  during  my  observations 
throughout  the  test  periods,  I  would  put  that  group  in 
the  class  where  expression  of  established  monarchial 
dominance  was  not  clearly  detectable. 
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Evaluation  of  the  importance  of  dominance  on  feeding  and 
related  behaviour 

I  was  then  interested  in  studying  whether 
dominance  had  any  effect  on  various  aspects  of  feeding 
and  related  "behaviour  viz.  accessibility  to  food,  amount 
of  food  eaten,  body  weight  change,  time  spent  eating  and 
expressed  level  of  agonistic  interactions .  If  dominance 
did  have  an  effect,  I  was  also  interested  in  whether  this 
effect  was  influenced  by  the  Designs.  I  will  now  discuss 
how  I  attempted  to  investigate  and  test  this. 

Dominance  and  reduced  accessibility  to  f ood 

To  evaluate  dominance  and  reduced  accessibility 
to  food,  I  tabulated  for  each  group  the  mean  frequency 
one  bird  displaced  another  or  prevented  another  from 
reaching  the  dish  (Table  8,  page  48).  The  dominant 

in  each  group  was  compared  with  the  subordinates  in  this 
table  to  see  if  it  was  the  dominant  that  was  most 
frequently  responsible  for  reduced  accessibility  to  food 
as  emphasized  by  agonistic  interactions  if  such  reduced 
accessibility  did  exist.  Also  the  Designs  the  groups 
were  in,  as  well  as  the  dominance  category,  i.e.,  presence 
vs.  absence  of  detectable  monarchial  dominance,  were 
recorded  to  see  the  possible  influence,  if  any,  of  each. 

In  a  further  attempt  to  evaluate  reduced  accessibility  of 
food  due  to  dominance,  I  tabulated  the  ratio— mean  number 
of  times  a  subordinate  in  a  group  gained  successful  access 
to  food:  mean  number  of  times  a  subordinate  was  prevented 
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accessibility  to  food  (Table  9?  page  90).  I  arbitrarily 
defined  successful  gain  of  access  to  food  as  the 
subordinate's  reaching  the  food  container  and  not  leaving 
it  for  at  least  up  to  approximately  five  minutes  because 
of  some  obvious  action  on  the  part  of  the  dominant.  I 
did  not  directly  record  the  number  of  times  a  subordinate 
gained  successful  access  to  food,  but  I  obtained  such 
information  by  inference,  as  1  did  record  for  most  of  the 
groups  the  position  of  all  the  birds  in  the  cage 
approximately  every  five  minutes,  and  also  at  what  time 
one  bird  displaced  another  or  prevented  another  from 
reaching  the  food  dish.  I  did  not  record  this  for  Groups 
6,  8  and  9« 

Dominance  and  amount  of  foo d  eaten 

I  was  interested  in  investigating  whether  presence 
or  absence  of  detectable  monarchial  dominance  affected 
food  consumption  of  the  group  as  a  whole  and  if  so, 
whether  this  influence  of  dominance  was  modified  by  Design. 
In  attempting  to  establish  this,  I  estimated  the  influence 
of  various  groups  on  their  respective  food  consumption  by 
using  the  amount  each  group  ate  in  isolation  as  a  control 
(Table  10,  page  51). 

It  would  have  been  interesting  to  study  kind  of 
dominance  expressed.  Designs  and  feeding  condition  in  a 
factorial  analysis  of  variance.  However,  as  previously 
discussed  (page  15) ^ 1  not  realize  that  I  would  be 
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interested  in  dominance  as  a  variable  and  therefore  I  do 
not  have  enough  interactions  of  all  the  levels  of  the  main 
factors  to  make  this  feasible. 

Therefore  9  in  the  Designs  where  Ido  not  have  two 
groups  with  detectable  monarchial  dominance  present  as  well 
as  two  groups  with  such  a  dominance  not  detectable,  I  was 
not  able  to  do  a  statistical  test  so  instead  I  described 
the  behaviour  in  a  non-statistical  way.  In  Design  III, 
however,  where  I  do  have  four  such  groups,  I  was  able  to 
do  a  factorial  analysis  of  variance,  to  test  for  signifi¬ 
cance,  the  effect  of  the  interaction,  type  of  dominance 
expressed  X  feeding  condition,  i.e.  the  Dom  X  I  inter¬ 
action,  on  the  amount  of  food  eaten  (Table  11,  page  52)* 

Since  1  did  not  record  the  results  of  Test  Day  1  in  group 
and  Test  Day  1  in  isolation  for  one  of  the  groups  (Group 
10)  in  this  Design,  I  omitted  the  results  of  these  days 
for  the  other  groups  in  the  factorial  analysis. 

D ominance  and  body  weight  gain 

I  wanted  to  compare  the  body  weight  change  of  the 
dominant  bird  with  that  of  its  subordinates  in  each  group 
after  the  one  hour  feeding  tests.  I  first  estimated  this 
roughly  by  comparing  the  means  of  the  individual  bird's 
body  weight  change  in  each  group  over  all  the  tests  and 
noting  whether  the  dominant  appeared  to  gain  more  weight 
than  the  subordinates  (Table  12,  page  5^  )*  If  the 

dominant  did,  I  tested  whether  the  difference  was  significant. 
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The  data  for  each  group  which  I  was  testing  for 
significance  were  considered  as  a  repeated  measurement 
design  with  one  factor  A,  rank  of  bird,  assigned  between 
subjects  with  two  levels,  dominant  and  subordinate.  Two 
factors  assigned  within  subjects  were  (1),  G,  feeding 
conditions  with  two  levels  group  and  isolation  and  (2)  D, 
days  with  5  levels  which  were  nested  within  each  feeding 
condition.  Another  main  factor  was  P  with  two  levels  pre 
and  post  weight  of  the  bird.  Thus  a  significant  A  X  P  X  G 
interaction  indicated  that  the  dominant  gained 
significantly  more  weight  than  its  subordinates  and  that 
this  difference  was  significantly  influenced  by  the 
feeding  condition.  The  data  were  analysed  by  an  unweighted 
means  solution  for  unequal  number  of  subjects,  since  only 
one  bird  was  in  the  first  level  of  A,  i.e.  the  dominant 
category,  and  three  birds  were  in  the  second  level  of  A, 
the  subordinate  category.  The  results  of  these  analyses 
are  on  pages  55-59.  In  the  discussion  of  these  methods,  the 
validity  of  this  statistical  treatment  used  was  questioned 
due  to  the  use  of  preimposed  conditions. 

In  Design  III,  I  concluded  the  results  of  Group  7 
and  Group  10  in  the  one  factorial  analysis  (Table  16, 
page  58) ,  since  detectable  monarchial  dominance  was 
present  in  both  of  these  groups  and  thus  they  could  be 
considered  replicates.  As  I  did  not  record  the  results 
of  the  first  test  day  in  group  and  first  test  day  in 
isolation  for  Group  10  (page  4) ,  to  avoid  complication,  I 
excluded  the  results  of  these  test  days  for  Group  7  from 


the  analysis. 
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When  I  interpreted  the  results  of  these 
comparisons  of  dominant  vs.  subordinate  body  weight  change 
I  took  the  possible  effects  of  Designs  as  well  as  kind  of 
dominance  expressed  into  consideration. 

Dominance  and  time  spent  eating 

I  also  compared  the  amount  of  time  spent  eating  by  the 
dominant  in  each  group  during  the  tests  with  that  spent  by 
its  subordinates  (Table  18,  page  60  )  and  used  a 

similar  factorial  analysis  to  test  differences  for 
significance,  as  that  used  for  body  weight  change.  One 
modification  of  this  factorial  design  for  time  spent  eating 
was  that  it  did  not  have,  of  course,  the  main  factor  P 
(pre  and  post  weight)  to  be  considered.  Other  modifica¬ 
tions  were  in  the  analyses  of  Group  6  and  10  where  no 
data  on  time  spent  eating  was  recorded  in  their  isolation 
tests  (see  page  9  )  and  therefore  neither  the  main  effect 
G  (feeding  condition,  whether  in  group  or  isolation)  nor 
its  interactions  with  the  other  main  effects  could  be 
analysed.  In  the  analysis  of  time  spent  eating  for  Group 
1  only  results  from  group  and  isolation  Test  Days  1,  4 
and  9  could  be  considered.  This  was  because  time  spent 
eating  during  the  Third  Test  Day  in  group  and  the  Second 
Test  Day  in  isolation  could  not  be  recorded  for  this  group, 
since  the  Rustrak  recorder  was  not  in  working  order  on 
those  days. 

The  results  of  these  "dominant  vs.  subordinate 
time  spent  eating  comparisons"  were  interpreted  by  taking 
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into  consideration  the  possible  effects  of  Design  and 
kind  of  dominance  expressed. 

Presence  vs .  absence  of  monarchial  dominance  and  level 
of  expressed  agonistic  behavior 

I  was  interested  in  the  level  of  expressed 
agonistic  behavior  in  groups  where  detectable  monarchial 
dominance  was  present  relative  to  that  in  groups  where  it 
was  absent  and  made  an  intra-design  comparison  of  these 
two  dominance  categories  to  study  this.  I  also  made  an 
inter-design  comparison  of  each  dominance  category  to 
investigate  whether  Design  had  an  influence  on  the  level 
of  expressed  agonistic  behavior. 

I  attempted  to  evaluate  the  level  of  agonistic 
encounters  expressed  in  each  group  by  recording  the  number 
of  pecks  and  other  agonistic  encounters  occurring  during 
the  test  periods.  Under  the  general  term  other  agonistic 
encounters  I  included:  interrupted  peck,  intention- 
movement  of  peck,  threat  posture,  charging,  jumping, 
chasing,  feather  pulling,  leg  pulling,  pushing,  "head 
turn",  vocal  threat,  giving  way  and  other  avoidance 
reactions.  I  then  computed  the  means  of  the  total 
agonistic  encounters  that  occurred  in  the  groups  during 
the  test  periods  and  also  the  number  of  tests  when  no 
agonistic  encounters  were  observed  at  all  (Table  27, 
page  68 )  . 
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Supplementary  tests 

To  facilitate  the  interpretation  of  some  of  my 
results,  a  number  of  supplementary  tests  were  made*  The 
methods  and  results  of  these  are  recorded  in  the 
Appendix  (pages  95-105) . 

Designs 

In  the  Designs  a  number  of  variables  were 
involved  that  could  possibly  affect  feeding  behaviour* 

They  are:  quantity  of  food,  distribution  and  accessibility 
of  food,  space;  group  characteristics  such  as:  nervousness 
of  the  birds,  metabolism,  level  of  agonistic  behaviour 
related  or  not  related  to  dominance,  as  well  as  unknown 
variables*  Quantity  of  food,  distribution  and  accessibil¬ 
ity  of  food,  and  space  were  fixed  variables  in  each 
Design*  However 5  the  groups'  characteristics:  nervous™ 
ness  of  the  birds,  metabolism  and  level  of  agonistic 
behaviour  were  variables  which  I  originally  did  not  intend 
to  study  and  so  I  relied  on  the  process  of  randomization 
to  balance  out  any  bias  they  might  introduce  in  the 
Designs*  It  is  possible  that  all  these  variables  can 
interact  to  have  an  effect  on  feeding  behaviour  and  also 
have  an  effect  on  each  other*  This  will  be  considered  in 
the  discussion  of  the  results* 

In  Designs  I,  II  and  III,  because  of  my  small 
laboratory  space,  I  found  it  necessary  to  house  the  birds 
in  cages  of  one  square  foot  on  isolate  testing  days  whereas 
I  kept  them  in  a  four  foot  square  cage  on  group  testing 
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days.  Because  of  reduced  cage  size  associated  with  the 
isolate  situation,  I  reduced  the  number  of  food  containers 
so  that  the  ratio  of  food  containers  to  cage  space 
would  not  be  so  much  greater  in  the  isolate  situation  as 
in  the  group. 

In  Tolman's  experiment  on  social  facilitation  of 
feeding  behaviour  in  the  domestic  chick  (1964),  a  large 
compartment  with  two  food  cups  was  consistently  associated 
with  the  paired  condition  whereas  a  small  compartment  with 
one  food  cup  was  consistently  associated  with  the  isolate 
condition.  He  then  did  another  experiment  to  attempt  to 
answer  the  question:  Does  the  size  of  the  compartment 
and  number  of  food  cups  have  an  effect  on  daily  cumulative 
weight  gain?  The  results  of  the  experiment  indicated  that 
they  do  not . 

As  a  pilot  experiment  to  see  if  Tolman's  results 
applied  to  my  quail  and  the  conditions  of  my  study,  I 
alternated  an  isolated  bird,  Bird  X,  between  the  large 
group  and  small  isolate  cages  with  eight  food  containers 
and  one  food  container  respectively  every  day.  I  measured 
the  amount  of  food  eaten  per  hour  at  various  given  times 
during  each  day.  I  repeated  this  with  another  isolated 
bird,  Bird  Y.  The  results  (Table  1)  indicated  that  the 
size  of  the  group  cage  and  extra  food  containers 
apparently  did  not  significantly  increase  the  amount  of 
food  eaten  by  either  of  the  two  isolated  birds. 
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I  ended  up  using  four  containers  in  this  Design 
in  the  isolate  situation  as  I  was  afraid  that  by  having 
one  food  container  I  might  not  place  it  in  a  bird’s 
preferred  corner,  if  the  bird  had  one,  and  thus,  1  would 
introduce  a  bias  into  the  isolate  situation  which  was  not 
present  in  the  group  situation . 

Design  I :  Eight  food  containers  dispersed,  square  cage 
When  the  birds  were  tested  in  group  there  were 
eight  food  containers  arranged  as  diagrammed  in  Figure  1, 
page  32  in  the  group  test  cage,.  Thus  the  same  quantity 
of  food  was  present  as  in  Designs  III  and  IV, 

In  the  isolation  situation  there  were  four  food 
containers,  one  placed  in  each  corner  of  the  isolate  test 
cage . 

In  Design  I  the  aim  was  to  provide  a  situation 
where  the  effects  of  competition  and  the  expression  of 
dominance  (if  present)  were  not  favoured.  My  hypothesis 
was  that  any  negative  effects  of  a  group  on  its  own  food 
consumption  when  feeding  together,  would  be  minimized,  I 
also  hypothesized  that  the  level  of  agonistic  behaviour 
at  the  group  and  individual  level  would  be  less  in  this 
Design  than  in  more  competitive  ones, 

Marler  (1956)  suggests  that  defence  of  the  food 
area  by  a  dominant  chaffinch  is  merely  defence  of  the 
tolerance  distance  about  it  and  when  it  is  near  the  food, 
the  food  is  included  in  the  "tolerance  distance"  which  it 
defends.  Therefore,  when  I  was  setting  up  this  Design,  I 
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dispersed  the  food  just  in  case  the  foregoing  point 
were  applicable  to  my  quail.  Thus  an  attempt  was  made 
to  provide  the  subordinate  birds  with  the  opportunity 
to  feed  outside  the  tolerance  distance  of  the  dominant. 

In  my  pilot  observations  I  noted  that  a  subordinate 
bird  could  feed  without  interruption  from  the  dominant 
if  the  former  were  feeding  apart  from  the  latter  at 
another  corner  of  the  cage.  I  put  two  food  containers 
in  every  corner  so  that  the  opportunity  would  also  be 
provided  for  any  two  birds  to  be  able  to  feed  close 
together.  Turner  (1964)  concluded  that  in  chaffinches  a 
feeding  actor  will  induce  a  reactor  to  feed  and  this 
inducement  to  feed  (i.e.  "social  facilitation")  is  more 
powerful  if  the  actor's  feeding  activity  takes  place 
in  the  vicinity  of  the  reactor's  food.  This  he  interpreted 
as  local  enhancement. 

It  was  assumed  that  in  this  Design  the  social 
competition  would  be  low  enough  not  to  produce  any 
decrement  in  food  consumption  but  high  enough  to  allow 
"social  facilitation"  to  occur. 

Design  II:  Ten  food  containers  dispersed,  square  cage 

On  the  group  test  days  there  were  ten  food 
containers  in  the  birds'  cage  as  diagrammed  in  Figure  2, 
page  33.  In  the  isolate  days  five  food  containers  were 
put  in  each  isolate  test  cage  (Figure  3,  page  34)  . 
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The  aim  in  Design  II  was  to  provide  a  situation 
which  de -emphasized  the  effects  of  competition  and 
dominance  to  an  ever  greater  extent  than  in  Design  I,  and 
I  hypothesized  that  any  negative  effects  of  a  group  on 
its  own  food  consumption  would  he  further  minimized  in 
this  Design,  In  Design  I,  I  noted  that  the  birds  spent 
more  time  in  the  back  of  the  cage  and  ate  more  from  the 
food  containers  at  the  back  of  the  cage.  This  was 
probably  due  to  the  fact  that  the  side  of  the  cage  at  the 
front  was  of  wire  mesh  and  was  exposed  to  the  observer  and 
other  possible  visual  disturbances  outside  the  cage, 
whereas  all  the  other  sides  were  of  plywood,  thus  if  the 
birds  fed  at  the  front  of  the  cage  they  possibly  could 
see  that  they  were  closer  to  the  observer.  At  any  rate, 
on  the  basis  of  this  tendency  to  feed  at  the  back  of  the 
cage  and  on  the  basis  of  results  of  Supplementary  Test  No, 
1  (peg©  96) ,  I  put  two  extra  food  containers  at  the  back 
of  the  cage,  and  thereby  increased  the  quantity  and 
accessibility  to  food  as  compared  to  that  in  Design  I.  I 
assumed  that  this  Design  would  favor  the  positive  or,  at 
least,  neutral  effects  of  group  on  food  consumption.  More 
opportunity  for  local  enhancement  was  provided  as  there 
were  more  food  containers  placed  closely  together  and 
birds  were  able  to  feed  near  each  other.  However,  it  was 
also  possible  for  a  subordinate  bird  to  escape  from  a 
dominant  and  still  be  able  to  feed,  as  some  food 
containers  were  placed  far  apart. 
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Design  III:  Eight?  food  containers  c  lust  ere  cl , square  cage 

In  the  group  situation  eight  food  containers  were 
clustered  together  in  the  far  right  hand  corner  of  the 
cage  and  in  the  isolation  situation  there  were  four  food 
containers  in  the  far  right  hand  corner  (Figures  4  and  5? 
page  35) . 

The  aim  in  this  Design  was  to  favor  competition 
and  reduced  accessibility  to  food.  Accessibility  to  food 
was  reduced  in  two  ways.  One  way  was  the  actual  physical 
restriction  imposed  by  clustering  the  food  containers 
together.  The  second  was  by  providing  a  situation  where 
the  influence  of  dominance  could  reduce  accessibility  to 
food.  Since  the  food  containers  were  clustered  it  was 
possible  for  the  dominant  to  defend  them.  Also  even  if 
active  defence  did  not  occur  the  mere  presence  of  the 
dominant  at  the  food  area  could  reduce  other  birds 5 
accessibility  as  there  was  only  one  source  of  food  in  this 
situation.  Nevertheless,  multi-directional  approach  and 
retreat  from  the  one  source  were  still  possible  as  a  square 
cage  was  used  in  this  Design, 

I  hypothesized  that  a  given  group  would  tend  to 
eat  more  in  the  isolate  than  in  the  group  situation  in  this 
Design,  Since  the  food  was  clustered,  it  seemed  that  the 
probability  of  interactions,  especially  agonistic,  occur¬ 
ring  between  birds  would  be  higher  in  this  situation  due 
to  crowding  at  the  food  source,  unless  the  birds  took 
turns  feeding.  If  the  former  were  the  case,  I  hypothesized 


- 


31 

that  the  level  of  agonistic  behaviour  would  be  greater 
than  in  Design  I  and  II. 

Design  IV;  Eight  food  containers  localized.,  linear  cage 

The  cage  which  was  used  for  both  the  group  and 
isolate  situations  was  a  "linear"  cage  4'  7"  x  4"  x  10". 
Eight  food  containers  were  used  for  the  group  and  four  for 
isolation  situation.  They  were  clustered  together  as 
diagrammed  in  Eigures  6  and  7?  page  36. 

The  aim  was  to  make  Design  IV  the  most  competitive 
of  all  the  Designs  and  one  where  reduced  accessibility  to 
food  was  most  emphasized.  Accessibility  to  food  was  more 
greatly  reduced  in  this  Design  than  in  Design  III.  The 
physical  restriction  was  greater  since  the  reduced  width 
of  the  cage  forced  one  bird  to  be  very  close  (at  or  almost 
at  the  point  of  contact)  if  it  passed  another  in  this  cage. 
This  Design  also  offered  greater  possibilities  for  reduced 
accessibility  to  food  as  emphasized  by  dominance,  since  in 
this  Design  "successive"  rather  than  "simultaneous"  defence 
was  possible.  A  defending  bird  could  drive  the  others 
away  one  at  a  time  as  only  unidirectional  approach  and 
retreat  were  feasible. 

I  hypothesized  that  this  situation  would  maximize 
any  negative  effects  a  group  might  have  on  its  own  food 
consumption  and  that  level  of  agonistic  behaviour  would  be 
greatest  of  all  in  this  Design,  unless  the  birds  took 
turns  feeding.  Maximum  difference  between  a  dominant  and 
a  subordinate  was  also  expected. 
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Figure  1 
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Arrangement  of  Food  Containers  in  the  Group 
Situation  in  Design  1 


(not  drawn  to  scale) 
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Figure  2  Arrangement  of  Food  Containers  in  the  Group 
Situation  in  Design  II 

(not  drawn  to  scale) 
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Figure  3  Arrangement  of  Food  Containers  in  the 

Isolate  Situation  in  Design  II 

(not  drawn  to  scale) 
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Figure  4  Arrangement  of  Food  Containers  in  the 
Group  Situation  in  Design  III 


(not  drawn  to  scale) 
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Figure  5  Arrangement  of  Food  Containers  in  the 
Isolate  Situation  in  Design  III 

(not  drawn  to  scale) 
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Figure  6  Arrangement  of  Food  Containers  in  the 
Group  Situation  in  Design  IY 


(not  drawn  to  scale) 
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Figure  7  Arrangement  of  Food  Containers  in  the 
Isolate  Situation  in  Design  IV 

(not  drawn  to  scale) 


Table  2  Degree  of  relation  between  some  of  the  variates  measured 
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Figure  8.  Regression  of  amount  of  food,  Y 
on  body  weight  change,  X 
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Table  3  Mean  number  of  feces  of  individual  birds 
dui'ing  total  test  periods  in  isolation 


Design 

Group  no. 

Bird 

X  no.  of  feces 

s  X 

n  * 

I 

2 

Y-8 

2 

±0,68 

5 

G-7 

2 

±0.51 

5 

B-168 

2 

±0.51 

5 

C-9 

2 

±0.75 

5 

I 

3 

Y~14 

4 

±0.65 

5 

G-12 

3 

±0.45 

5 

B-71 

2 

±0.58 

5 

0-15 

4 

±0.40 

5 

II 

4 

Y-9 

2 

±0.92 

5 

G-8 

1 

±0.57 

5 

B-169 

2 

±0.75 

5 

0-10 

2 

±0.51 

5 

II 

5 

Y-10 

3 

±0.89 

5 

G-9 

1 

±0.65 

5 

B-170 

3 

±1.05 

3 

0-11 

3 

±0.20 

3 

II 

6 

Y-16 

1 

±0.0 

5 

G~14 

2 

±0.52 

3 

B-174 

2 

±0.20 

3 

G-17 

2 

±0.87 

3 

III 

7 

Y-6 

1 

±0.60 

5 

G-5 

2 

±0.71 

5 

B-156 

3 

±1.20 

5 

C-7 

1 

±0.24 

5 

39a 


Table  3 

cont . 

Design 

Group  no. 

Bird 

X  no.  of  feces 

2  5 

n  * 

III 

8 

Y-13 

2 

±0,58 

3 

G-ll 

2 

“0,37 

5 

B-172 

6 

±0 . 58 

5 

C~14 

2 

±0,58 

5 

III 

9 

Y-15 

1 

±0.56 

5 

G-13 

2 

±0.55 

5 

B-173 

1 

±0.00 

5 

C-16 

1 

±0.40 

5 

III 

10 

Y-17 

2 

±0.51 

5 

G-15 

2 

±0.49 

5 

B-175 

3 

±0.4-0 

5 

0-18 

1 

±0.40 

5 

IV 

11 

Y-7 

2 

±0.55 

5 

G-6 

1 

±0.51 

5 

B-157 

2 

±0.73 

5 

C-8 

4 

±0.60 

5 

*  n  =  Number  of 

observations  on 
each  bird 
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Table  4 


Design 


I 


II 


Estimation  of  basal  metabolic  rates  of  birds 
at  beginning  of  test 


Group  no. 

Bird 

Weight  metabolism  regression 
coefficient 

1 

Y-5  . 

0.21 

G-4 

0.22 

B-13 

0.22 

C-5* 

0.21 

2 

Y-8 

0.21 

G-7* 

0.19 

B-168 

0.21 

o-9 

0.20 

3 

Y-14* 

0.20 

G-12 

0.21 

B-71 

0.20 

C-15 

0.22 

4 

Y-9 

0.24 

G-8 

0.22 

B-169 

0.22 

C-10* 

0.24 

5 

Y-10 

0.20 

G-9 

0.22 

B-170* 

0.19 

C-ll 

0.22 

6 

Y-16 

0.21 

G~14* 

0.23 

B-174 

0.21 

C-17 

0.21 

Table  4  cont. 


Design 


III 


IY 


Group  no. 

Bird 

Weight  metabolism  regression 
coefficient 

7 

Y-6* 

0.18 

0-5 

0.17 

B-156 

0.19 

0-7 

0.20 

8 

Y~13 

0.19 

G-ll* 

0.21 

B-172 

0.19 

C-14 

0.25 

9 

Y-15 

0.20 

G-13 

0.19 

B-175 

0.22 

0-16* 

0.20 

10  + 

Y-17 

0.17 

G-15 

0.18 

B-175* 

0.19 

C-18 

0.19 

11 

Y-7 

0.20 

G-6 

0.19 

B-157 

0.20 

C~8* 

0.20 

*  Bird  which  contributed  greatest 
percentage  to  total  agonistic 
encounters  during  tests 

+  The  basal  metabolic  rates  of  the 
birds  ixi  this  group  were  estimated 
by  using  body  weights  at  beginning 
of  2nd  test  in  group 


Evaluation  of  Nervousness 


Only  the  birds  in  two  groups  appeared  to  be 
exceptionally  nervous  *  They  were  in  Groups  5  and  6  in 
Design  II  excluding  G~14  in  Group  6. 


Table  5  Record  of  ambient  temperatures  in  C  during  the  tests 
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The  encounters  I  observed  during  the  tests  which 
I  interpreted  as  agonistic  were: 
actual  peck; 

One  bird  actually  pecked  the  body  of  another. 

This  was  a  sharper,  more  intense  peck  than  a  preening 
peck  and  usually  was  followed  by  retreat  on  the  part  of 
the  pecked  bird.  During  a  preening  peck  the  preened  bird 
was  usually  stationary  and  it  assumed  a  spherical  posture, 
sometimes  with  its  legs  entirely  tucked  under  it.  At 
times  its  body  feathers  were  fluffed  a  bit  and  the  body 
appeared  slightly  puffed  out.  The  bird  receiving  a 
preening  peck  did  not  retreat  or  try  to  avoid  the  bird 
that  was  doing  the  preening,  but  usually  maintained  the 
same  posture  after  the  preening  peck. 

I  observed  birds  delivering  these  actual  pecks  on 
the  head,  wing,  back,  bill,  and  foot  of  another  bird, 
interrupted  peck; 

One  bird  attempted  to  peck  the  other  bird  but  the 
latter  successfully  avoided  the  bill  of  the  pecking  bird, 
i.e.  the  peck  was  disrupted  by  the  attacked, 
intention  movement  of  peck; 

One  bird  would  go  through  the  action  of  a  peck  but 
would  not  make  the  effort  to  actually  deliver  the  peck  to  the 
body  of  the  other  bird,  i.e.  the  peck  was  disrupted  by  the 


attacker. 


threat  posture; 

One  bird  would  slightly  crouch  and  stretch  its 
head  out  towards  the  other  bird*  This  usually  elicited  a 
retreat  upon  the  part  of  the  latter, 
charging ; 

One  bird  would  make  a  run  at  another  bird,  which 
usually  elicited  retreat  on  the  part  of  the  other  bird, 
jumping; 

One  bird  would  jump  at  another  bird, 
chasing  and  pursuit; 

One  bird  would  chase  after  the  other  bird, 
feather  pulling; 

One  bird  would  tug  at  the  feathers  of  another, 
leg  pulling; 

I  observed  leg  pulling  upon  only  one  occasion. 

One  bird  pulled  on  the  leg  of  another  and  made  this  other 
bird  lose  its  balance, 
pushing; 

One  bird  would  crowd  out  and  shove  another  bird 
from  the  food  or  from  some  other  spot  in  the  cage. 

"head  turn" ; 

Sometimes  a  dominant  bird  could  displace  another 
from  the  food  container  by  turning  its  head  toward  the 
other  bird. 

vocal  threat; 

Upon  occasion  a  dominant  could  displace  a  sub¬ 
ordinate  from  the  food  by  vocal  threat  alone. 


1 


submissive  display; 
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I  sometimes  observed  the  subordinates  of  the 
monarchial  dominant  in  Design  III  approach  the  localized 
food  slowly,  stealthily,  and  with  their  heads  down*  This 
I  interpreted  as  submissive  display,. 

giving  way  and  avoidance  behaviour; 

One  bird  would  leave  a  certain  part  of  the  cage 
as  soon  as  another  bird  went  there.  / 


Text  continued  again  on 
page  69. 


Table  6  Categorization  of  dominance  at  individual  level  based  on  percentage 

individual  bird  won  of  the  total  agonistic  encounters 
occurring  in  its  group  during  the  tests 
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Figure  9  Despot  of  Group  7  displacing  a  subordinate 
from  the  food  area  in  Design  III 


Figure  10  Despot  of  Group  7  displacing  a  subordinate 
from  the  food  area  in  Design  III  while 
another  subordinate  approaches  from  another 
direction 
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Table  10  Amount  of  food  in  grams  eaten  during  the  one  hour  test  periods 
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Figure  //.  Feeding  condition  X  dominance  category 
interaction  -for  the  data  on  amount  of  food 

eaten.  Dom(i):  monarchial  dominance  detected, 
Dom(ii):  monarchial  dominance  not  detected. 
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fable  19  Examination  of  the  A  x  G  interaction  for  the 
data  on  time  spent  eating  in  Group  1,  Design  I 
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Table  21  Analysis  of  time  spent  eating  in  Group  6,  Design  II 
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Table  22  Examination  of  the  A  x  G  interaction 
for  the  data  of  Table  2 3 
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Table  23  Analysis  of  time  spent  eating  in  Group  7»  Design  III 
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Table  24  Analysis  of  time  spent  eating  in  Group  9?  Design  III 
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Table  26  Analysis  of  time  spent  eating  in  Group  11,  Design  IV 
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Table  27  Level  of  agonistic  behaviour  expressed  in  the  groups  during  the  tests 
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DISCUSSION  OE  RESULTS 

Degree  of  relation  between  some  of  the  variates  measured 

Body  weight  change  and  amount  of  food  eaten  are 
closely  correlated,  (Table  2,  page  37)  •  Ross  and  Ross 
(1949)  also  found  similar  results  for  two  different 
breeds  of  puppies.  The  correlation  coefficients  for  the 
two  breeds  were  0.97  and  0„99*  They  then  used  body  weight 
change  as  an  index  of  the  amount  of  food  eaten  by  the 
puppies  in  group,  folman  (1964)  also  used  body  weight 
change  as  an  estimation  of  the  amount  of  food  eaten  by 
domestic  chicks.  He  did  not,  however,  test  how  closely 
these  two  variables  were  correlated.  Because  the 
correlation  coefficient  which  I  calculated  indicates  that 
a  close  relationship  exists  between  body  weight  change 
and  amount  of  food  eaten  in  isolation,  I  assumed  that  such 
a  relationship  also  existed  when  the  birds  were  fed  in 
group,  and  used  body  weight  change  as  an  approximate 
estimation  of  the  amount  eaten  by  the  individual  birds  in 
group. 

Biometricians  advise  that  it  is  risky  to  state 
that  a  close  correlation  exists  unless  the  correlation 
coefficient  is  greater  than  0.7,  since  often  significant 
correlations  are  found  which  are  meaningless.  Therefore, 
although  the  correlation  coefficient  for  time  spent 
eating  and  amount  of  food  eaten  is  significant  (Table  2, 
page  37),  I  did  not  use  time  spent  eating  as  an  index  of 
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the  amount  of  food  eaten.  It  is  easily  understandable 
why  time  spent  eating  is  not  as  good  an  index  of  the 
amount  of  food  eaten  as  body  weight  change,  since 
different  amounts  of  food  can  be  eaten  in  the  same  amount 
of  time,  if  feeding  is  at  different  rates. 

Number  of  feces  /  hour  test  and  body  weight 
change  are  not  significantly  correlated,  (Table  2, 
page  37).  Hence  individual  differences  in  body  weight 
change  recorded  during  the  tests  cannot  be  significantly 
attributable  to  individual  differences  in  defecation  rate. 

Ambient  temperature 

I  did  not  find  any  literature  on  the  thermoneutral 
range  for  Japanese  quail  but  the  thermoneutral  range  for 
domestic  fowl  was  reported  to  be  18-26°C  by  Barott  and 
Pringle  (1946)  and  16~35°C  by  Spector  (1956)  and  I  assumed 
that  the  thermoneutral  range  for  quail  should  be  somewhat 
similar.  Since  the  temperatures  recorded  during  the 
tests  ranged  from  20-27°C  (the  temperature  was  27°  on  only 
one  day) ,  I  do  not  think  that  ambient  temperature  was  an 
important  extraneous  variable  in  my  tests. 

Agonistic  behaviour  observed  during  the  tests 

Parris  (1964)  also  observed  actual  pecking, 
charging,  threat  posture  and  retreat  in  Japanese  quail. 

He  noted  too  vocal  threat  in  adult  males. 

Whenever  I  recorded  feather  pulling,  it  occurred 
in  what  I  interpreted  to  be  agonistic  context. 
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I  tallied  the  one  incidence  of  leg  pulling  I 
observed  as  an  agonistic  encounter,.  There  is  a 
possibility,  nevertheless,  that  this  might  not  have  been 
such,  since  I  did  not  record  whether  G,  the  bird  that  had 
its  leg  pulled  out,  ran  away  after  it  regained  balance, 
or  whether  it  assumed  some  sort  of  submissive  attitude  or 
retaliated.  The  bird  who  did  the  leg  pulling,  G,  had, 
however,  just  pecked  0  before  it  pulled  G’s  leg  out, 
which  suggests  an  agonistic  context. 

Evaluation ,  categorization  and  description  of  dominanc e 
At  individual  level 

Groups  2,  5  and  8  we re  asterisked  in  Table  6, 
page  46,  as  I  was  not  certain  if  the  bird  I  categorized  as 
dominant  actually  was  the  dominant,  since  the  total  number 
of  agonistic  encounters  that  occurred  during  the  tests 
was  only  approximately  10  which  may  not  be  adequate  to 
evaluate  dominance  at  the  individual  level. 

At  group  level 

According  to  my  categorization,  monarchial 
dominance  was  found  in  three  groups  and  in  one  group  a 
trend  towards  this  type  of  hierarchy  was  detected  (Table  7* 
page  47),  These  findings  concur  with  Farris  (1964)  who 
also  found  monarchial  dominance  in  groups  of  quail  of 
mixed  sex.  Selinger,  Howard  and  Bermont  (1967)  and  Sachs 
(1966),  however,  found  bidirectional  dominance  in  paired 
male  quail.  I  also  found  bidirectional  dominance  in  some 
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of  my  groups  and  so  it  would  appear  that  this  type  of 
hierarchy  also  occurs  in  female  quail.  It  may  be, 
however,  that  this  bidirectional  dominance  is  a 
transitional  period  preceding  the  establishment  of 
monarchial  dominance.  My  results  thus  indicate  that 
neither  monarchial  dominance  nor  bidirectional  dominance 
is  the  one  given  social  hierarchy  that  occurs  in  all 
groups  of  quail  all  of  the  time,  Urich  (1933)  also  found 
this  to  be  the  case  in  white  mice.  Although  he  found  that 
monarchial  dominance  was  the  most  common  type  of  social 
hierarchy  in  these  animals,  he  states  that  his  study 
clearly  demonstrates  that  their  social  hierarchy  is  by  no 
means  the  same  in  all  groups  or  even  in  the  same  group  all 
of  the  time. 

Dominance  and  reduced  accessibility  to  food 

The  dominant  bird  was  vii'tually  always  the  one 
which  displaced  another  from  the  food  or  prevented  another 
from  reaching  the  food  (Table  8,  page  48) .  Whether  or  not 
this  displacing  of  one  bird  from  the  food  by  another  or 
preventing  another  to  reach  the  food  was  active  defence 
of  the  food,  is  difficult  to  ascertain,  especially  in  the 
Designs  where  the  food  is  dispersed.  In  these  Designs,  it 
may  have  just  been  solely  dominance  being  expressed  and 
that  expression  had  to  take  place  somewhere  in  the  cage. 

As  food  was  placed  in  all  corners  of  the  cage  in  the 
"food-dispersed  Designs"  and  as  the  birds  spent  a  lot  of 
their  time  in  the  corners  of  the  cage  (even  when  the  food 
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was  absent  during  the  deprivation  period),  there  is  a  good 
probability  that  expression  of  dominance  would  have  taken 
place  at  the  food. 

In  Groups  7  and  10  of  Design  III,  however,  where 
the  dominant  displaces  the  subordinates  from  the  food  or 
prevents  them  from  reaching  the  food,  it  may  be  less 
risky  to  interpret  this  as  defence  of  food  since  most  of 
the  interactions  took  place  at  the  site  of  the  localized 
food  as  opposed  to  any  other  place  in  the  cage.  Upon 
occasion,  the  dominant  would  leave  the  food  area  and  the 
subordinates  would  immediately  go  there  and  begin  to  eat. 

The  dominant  would  then  quickly  go  back  to  the  food  and 
displace  the  subordinates , 

Inter-group,  intra-design  comparison 

By  making  an  intra-design  comparison,  the  effect 
of  pure  dominance  on  reduced  accessibility  to  food  is 
most  clearly  seen,  since  in  such  a  comparison  any  effect 
of  Design  that  might  influence  dominance  is  held  constant. 

In  Design  I,  Group  1,  where  monarchial  dominance 
had  been  detected,  the  despot  displaced  its  subordinates 
and  prevented  them  from  reaching  the  food  a  greater 
number  of  times  than  did  the  dominants  of  the  other  groups 
in  this  Design,  where  monarchial  dominance  had  not  been 
detected.  The  subordinates’  accessibility  to  food, 
however,  was  not  reduced  to  a  greater  extent  in  Group  3 
where  monarchial  dominance  had  not  been  found  as  compared 
with  Group  1  where  it  had  (Table  9,  page  50). 
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In  Design  II  when  Group  4,  where  a  trend  toward 
monarchial  dominance  was  detected 9  is  compared  to  Groups 
5  and  6,  where  a  trend  was  not  obvious,  it  is  seen  that 
the  dominant  in  the  former  group  displaced  its  sub¬ 
ordinates  and  prevented  them  from  reaching  the  food  a 
greater  number  of  times  than  the  dominants  in  the  latter 
groups  (Table  8$  page  48) • 

In  Design  III  a  marked  difference  is  noticeable 
between  the  Groups  7  and  10,  where  monarchial  dominance 
was  detected  and  Groups  8  and  9*  where  it  was  not.  In  the 
latter  case,  no  displacements  from  the  food  took  place  and 
no  bird  was  prevented  from  reaching  the  food  during  all 
the  tests o  In  contrast  is  the  former  case  where  the 
despots  in  the  groups  displaced  and  prevented  the  sub¬ 
ordinates  from  reaching  the  food  to  such  an  extent  that 
the  subordinate  birds  did  not  once  attain  successful 
access  to  food  during  the  tests  (Tables  8  and  9?  pages  48,50)* 
Figures  9  and  10  (page  49)  show  the  monarchial  dominant 
Y-6  of  Group  7  displacing  its  subordinates  from  the  food 
areac  Figure  10  illustrates  ho w  the  dominant  had  to 
attempt  "simultaneous"  defence,  iee.$  defending  the  food 
area  from  more  than  one  approaching  subordinate  at  a  time* 
Scott  (1990)  states  that  the  essential  feature  of 
an  aggressive  food  competition  seems  to  be  a  conflict 
between  fear  of  despot  and  degree  of  hunger*  In  Groups  7 
and  10,  the  subordinates  would  continue  to  approach  the 
food  in  spite  of  previous  aggressive  displacements  by  the 
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dominant.  This  suggests  that  hunger  rather  than  fear  may 
possibly  be  the  stronger  drive  in  this  food  competition 
conflict. 

Inter-group,  inter-desi gn  comparison 

If  Group  1  in  Design  I  (detectable  monarchial 
dominance  present)  is  compared  to  Groups  7  and  10  in 
Design  III  (detectable  monarchial  dominance  also  present) 
(Table  9,  page  50) >  it  can  be  noted  that  reduced  accessibil¬ 
ity  to  food  as  emphasized  by  dominance  is  greater  in  Design 
III.  This  would  seem  to  be  accounted  for  by  the  different 
arrangement  of  the  food  in  the  two  Designs  (dispersed  in 
Design  I  vs.  clustered  in  Design  III).  When  the  dominant 
displaced  a  subordinate  from  the  food  in  Design  I,  the 
subordinate  would  often  go  to  a  food  dish  at  another  corner 
of  the  cage  and  be  undisturbed  by  the  dominant.  Thus, 
although  the  subordinate  was  prevented  accessibility  to  food 
in  one  part  of  the  cage  where  the  dominant  was,  it  was  still 
able  to  gain  accessibility  to  food  in  another  part  of  the 
cage.  This  was  not  possible  in  Design  III,  where  the  food 
was  localized  in  one  small  area. 

As  the  monarchial  dominant  in  Group  1  dominated 
96  per  cent  of  the  total  agonistic  encounters  that 
occurred,  as  compared  to  100  per  cent  by  the  monarchial 
dominants  in  Groups  7  end  10,  it  could  be  argued  that  the 
monarchial  dominants  are  stronger  in  Groups  7  end  10  and 
that  is  why  accessibility  to  food  was  more  greatly  reduced 
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due  to  dominance  in  Design  III.  A  point  against  this 
argument  is  that  the  evaluations  of  dominance  in  the 
groups  were  made  on  the  basis  of  agonistic  interactions 
observed  when  the  groups  were  in  the  Designs,  and  since 
the  Designs  might  possibly  influence  the  expression  of 
dominance,  it  could  be  that  monarchial  dominance  in  Group  1 
would  be  more  strongly  expressed  if  this  group  were 
Design  III. 

Evidence  to  indicate  that  the  arrangement  of  the 
food  is,  at  least,  partly  responsible  for  the  difference 
in  reduced  accessibility  to  food  as  emphasized  by  dominance 
is  brought  forward  by  the  results  of  Supplementary  Test 
No  2  (pages  98-100).  In  the  three  tests  when  the  birds  were 
in  Design  III,  all  the  subordinates  would  aj5proach  the 
food  and  B-175?  the  despot  already  at  the  food  would 
displace  them.  The  subordinates  would  approach  the  food 
again  and  the  dominant  would  displace  them  again.  However, 
when  the  birds  were  in  Design  II  "a  food-dispersed  Design”, 
only  one  of  the  subordinates  Y-17  approached  the  food 
where  B-175  was,  B-175  displaced  it  and  Y-17  then  withdrew 
and  fed  at  another  food  container  away  from  B-175  and  did 
not  approach  B-175  again  during  the  remainder  of  the  test. 
The  other  subordinates  ate  at  food  containers  apart  from 
the  dominant  and  did  not  approach  the  dominant  at  all. 

In  making  an  inter-design  comparison  of  the  groups 
in  which  monarchial  dominance  was  not  detected,  it  is  seen 
that  Design  does  not  seem  to  have  any  great  effect  on 
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reduced  accessibility  to  food  as  emphasized  by  dominance 
(Tables  8,  95  pages  48,  50) .  Only  one  possible  exception 
was  in  Group  11 „  Y~7  did  not  once  attain  successful 

accessibility  to  the  food  during  the  tests  and  it  could 
be  the  nature  of  the  feeding  Design  that  was  responsible 
for  this,  although  other  factors  also  could  have  been 
involved. 

Amount  of  food  eaten 

Inter-group,  intra-design  comparison 

Design  I 

The  amount  of  food  eaten  by  Group  1,  where  monarch- 
ial  dominance  was  detected,  was  approximately  the  same  in 
group  as  in  isolation,  as  was  also  the  case  for  Groups  2 
and  3,  where  monarchial  dominance  was  not  detected .  This 
is  compatible  with  the  results  for  these  Groups  on  reduced 
accessibility  to  food  as  emphasized  by  dominance  (Table  9? 
page  50)o  In  Group  1,  the  monarchial  dominant  did  not 
reduce  its  subordinates’  access  to  food  to  any  greater 
extent  than  did  the  non-monarchial  dominant  in  Group  3* 

It  would  seem  that  this  Design  provided  a  situation 
where  the  negative  effects  of  group  feeding  on  food  con¬ 
sumption  tend  to  be  minimized,  since  the  subordinates  could 
avoid  the  dominant  and  still  feed. 

Design  II 

Group  4  ate  a  greater  amount  in  group  than  in 
isolation  and  I  also  observed  that  these  birds  were  more 
active  in  group  than  in  isolation.  This  may  have  possibly 
been  the  phenomenon  of  "social  facilitation"  (i.e.  the 
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expression  of  the  positive  effects  of  group  on  food 
consumption)  which  is  known  to  occur  in  animals  feeding 
together  in  a  situation  where  the  effects  of  competition 
are  minimized,,  The  amount  eaten  in  group  as  compared  with 
isolation  was  not  so  great  in  Groups  5  and  6.  The  birds  in 
these  Groups  were  very  nervous  and  many  times  when  one 
bird  was  feeding  and  another  bird  would  start  to  move 
around  excitedly,  the  bird  feeding  would  stop  and  also  run 
around  in  a  very  excited  manner.  This  did  not  occur  in 
isolation c  I  interpreted  this  behaviour  to  be  contagious 
behaviour  which  is  defined  by  Scott  (1950)  as  that  "in 
which  the  activity  of  any  individual  stimulates  similar 
activity  on  the  part  of  another.  The  response  of  the 
latter  may  in  turn  act  back  on  the  first  animal.  The 
reaction  is  circular  and  as  a  result  is  intensified  and  may 
spread  throughout  the  group."  hear  is  seen  to  be  contagious 
in  a  flock  of  sheep  or  in  a  herd  of  cattle  (Scott,  1950). 
There  may  have  been  a  passive  component  involved  in  the 
situation  described  in  Groups  5  and  6,  i.e.  one  bird  may 
have  been  pushed  by  another,  which  action  may  have 
triggered  a  response  rather  than  stimulated  it.  However, 
upon  some  occasions  I  did  observe  a  bird  excitedly  running 
about  and  then  another  beginning  to  act  similarly  without 
any  tactile  provocation.  In  Group  6,  one  bird  G-14,  did 
not  appear  to  be  excited  when  the  others  were,  but  tried 
to  feed  while  they  ran  about.  When  they  would  do  this, 
however,  they  spent  most  of  their  time  running  to  and  fro 
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along  the  back  of  the  cage  where  G-14  was  trying  to  feed, 
running  over  or  under  G--14  and  interrupting  its  feeding. 
Thus  it  was  seen  how  a  group  could  have  negative  effects 
on  its  own  food  consumption  that  was  not  directly  related 
to  dominance  or  competition. 

Design  III 

It  was  found  by  factorial  analysis  that  the  inter¬ 
action  between  kind  of  hierarchy,  (monarchial  dominance 
detected  vs.  not  detected)  and  feeding  situation,  (group 
vs.  isolation)  was  statistically  significant,  (Table  11, 
page  ^2).  In  Groups  7  and  10,  where  monarchial  dominance 
was  detected,  the  amount  of  food  consumed  in  group  was  less 
than  in  isolation,  whereas  in  Groups  8  and  9,  where 
monarchial  dominance  was  not  detected,  the  amount  consumed 
in  group  was  about  the  same  as  in  isolation.  This  is  not 
surprising  in  view  of  the  results  on  reduced  accessibility 
to  food  as  emphasized  by  dominance,  (Table  8,  page  z!-8)  . 

The  non-monarchial  dominants  appeared  to  be  much  more 
tolerant  than  the  monarchial  dominants  and  the  former 
always  fed  side  by  side  with  their  subordinates.  This  was 
rarely  the  case  with  the  monarchial  dominants  who  most 
often  prevented  their  subordinates  from  even  reaching  the 
food. 

Taking  all  the  groups  into  consideration  a 
significantly  greater  amount  was  eaten  in  isolation  than 
in  group  (Table  11,  page  52),  Ross  and  Ross  (19^9) 
predicted  this  when  they  suggested  that  effects  on  feeding 
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other  than  "facilitating”  would  probably  be  found  if 
animals  were  fed  in  a  competitive  situation. 

The  amount  of  food  eaten  on  different  days  was 
also  significant.  Two  interpretations  apropos  this  result 
were  discussed  on  page  5?  viz.  conditioning  to  a  rhythm 
or  the  effect  of  familiarization. 

Design  IV 

In  Design  IV  Group  11  ate  slightly  more  in 
isolation  than  in  group.  Although  this  Design,  of  all 
the  Designs  was  intended  to  most  favor  reduced  accessibil¬ 
ity  to  food,  defence  of  food  and  any  negative  effects  of 
a  group  on  its  own  food  consumption,  a  comparison  of  the 
observations  on  Group  11  and  on  the  Groups  in  Design  III 
does  not  demonstrate  this. 

The  birds  in  Group  11  fed  side  by  side  many  times 
without  any  displacements  from  the  food  resulting.  This 
was  in  contrast  to  Groups  7  and  10  of  Design  III.  The 
difference  between  Groups  8  and  9*  and  7  and  10  in  Design 
III  as  well  as  the  results  of  Supplementary  Test  No»  5 
(pages  101-105)  indicate  that  the  difference  in  behaviour 
and  hence  in  amount  of  food  eaten  between  Group  11  of 
Design  IV  and  Groups  7  and  10  of  Design  III  is  more  likely 
to  be  attributable  to  a  difference  in  the  Groups’ 
characteristics  rather  than  to  a  difference  in  these  two 
Designs . 
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Inter-design  comparison 

In  Design  III  it  was  seen  that  the  interaction 
between  dominance  category  and  feeding  condition  was 
statistically  significant.  Although  a  factorial  analysis 
was  not  possible  in  Design  I,  it  can  be  seen  that  all 
three  Groups  ate  about  the  same  in  isolation  as  in  group 
in  spite  of  one  group's  having  detectable  monarchial 
dominance  present  while  the  other  two  Groups  did  not.  My 
observations  during  the  tests  as  well  as  the  data  on 
reduced  accessibility’ to  food  as  emphasized  by  dominance 
(Table  9?  page  50)  suggest  that  the  different  results  on 
the  amount  of  food  eaten  in  Design  I  and  III  may  be  large 
ly  attributable  to  the  difference  in  the  arrangement  of 
food  in  the  two  Designs,  (dispersed  vs.  clustered). 

Orgain  and  Schein  (1955)  inferred  that  the  distribution 
rather  than  the  quantity  of  food  was  directly  controlling 
the  number  limit  of  rats  in  a  colony  and  suggested  that  if 
food  is  more  widely  distributed,  then  food  consumption 
will  be  increased  in  a  colony. 

Body  wei ght  change 

Intra-group,  inter-gr oup,  intr a-de sign  c ornparl s on 
Design  I 

In  Design  I,  the  monarchial  dominant  in  Group  1 
and  the  non -monarchial  dominant  in  Group  2  did  not  gain 
more  weight  than  their  subordinates  (Table  12,  page  5^)? 
whereas  the  non -monarchial  dominant  in  Group  5  did, 
(although  not  significantly)  (Table  13?  page  55)* 
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Although  the  monarchial  dominant  displaced  its  sub¬ 
ordinates  from  the  food  a  greater  number  of  times  than 
did  the  non-monarchial  dominants  (Table  8,  page  48), 
it  appears  that  the  monarchial  dominant  did  not  have  a 
greater  advantage  over  its  subordinates  in  terms  of  body 
weight  gain  than  the  non-monarchial  dominants,  which  was 
probably  because  of  the  dispersed  arrangement  of  the  food 
in  this  Design *  Often  when  the  monarchial  dominant  would 
displace  its  subordinates  from  a  food  dish  they  would  go 
to  another,  apart  from  the  dominant  bird,  and  feed*  As 
body  weight  gain  is  a  correlate  of  the  amount  of  food 
eaten  in  isolation  and  is  probably  also  a  good  index  of 
the  amount  eaten  by  each  individual  bird  in  group,  it  would 
seem  that  in  a  Design  where  the  food  is  dispersed,  the 
monarchial  dominant  does  not  necessarily  consume  more  food 
than  its  subordinates* 

Design  II 

The  dominant  in  Group  4  which  showed  the  greatest 
trend  towards  a  monarchial  dominance  hierarchy  did  not 
have  a  greater  advantage  over  its  subordinates  with 
resrject  to  body  weight  gain  than  did  the  non-monarchial 
dominants  in  Groups  5  and  6*  In  this  Design  the  food  was 
also  dispersed,  and  as  was  the  case  in  Design  I,  sub¬ 
ordinates,  when  displaced  from  one  food  dish  by  a  dominant, 
would  often  go  to  another  dish  and  feed* 
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In  Group  6  the  dominant  G-14  did  gain  more  weight, 
although  not  significantly,  than  its  subordinates  (Table  12, 
page  54)  •  Why  this  was  so  may  possibly  be  because  this 
dominant  was  the  only  bird  in  the  group  that  would  settle 
down  during  the  test  period.  The  others  appeared  more 
nervous  and  spent  a  lot  of  time  moving  excitedly  about  the 
cage  while  G-14  fed.  In  turn,  one  possible  reason  why  G-14 
would  settle  down  during  the  test  period  and  feed  could 
have  been  that  G-1AL  had  a  slightly  higher  Basal  Metabolic 
Rate  than  the  other  birds  (Table  4,  page  40)  and  perhaps 
the  18-hour  food  deprivation  before  the  tests  had  a 
greater  effect  on  G-14.  It  has  been  noted  in  ground 
squirrels  that  dominants  are  frequently  "bolder”  than 
subordinates  and  less  easily  disturbed  (A»L.  Steiner, 
personal  communication)  and  this  also  appears  to  have  been 
true  of  the  dominant  G-14. 

Design  III 

Both  monarcliial  dominants  in  Design  III  gained 
more  weight,  although  not  significantly,  than  their 
respective  subordinates  during  the  tests  in  group  and  also 
in  isolation.  The  Basal  Metabolic  Rates  of  these  dominants, 
however,  is  not  higher  than  their  subordinates  (Table  4, 
page  40)  which  suggests  that  their  greater  body  weight 
gain  during  the  tests  is  not  directly  related  to  their 
Basal  Metabolism.  A  trend  was  found  for  both  the  monarch- 
ial  dominants  in  Design  III  to  gain  more  weight  than  their 
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respective  subordinates  when  they  were  in  group  than  when 
they  were  in  isolation*  However,  this  trend  (the  A  x  P  x  G 
interaction)  was  not  significant  when  it  was  tested 
statistically  (Table  16,  page  53). 

This  may  be  because  this  difference  was  too  small 
to  be  significantly  detected  by  the  number  of  observations 
made  * 

Another  possible  interpretation  is  that  the  lack 
of  significance  is  really  a  negative  result  and  that  the 
difference  in  body  weight  gain,  and  therefore  probably  in 
the  amount  of  food  eaten,  between  the  monarchial  dominants 
and  their  respective  subordinates  is  not  greater  in  group 
than  in  isolation*  For,  although  the  monarchial  dominants 
did  reduce  their  subordinates’  accessibility  to  food  to  a 
certain  extent  (Table  8,  page  48),  the  subordinates, 
nevertheless,  approached  the  food  again  and  again  and  ate, 
in  spite  of  being  frequently  displaced*  Sabine  (1959) 
observed  in  the  field  that  subordinates  in  a  winter 
society  of  Oregon  June os  persistently  returned  to  the 
food  tray  although  they  were  pecked  by  dominants  there. 

He  suggests  that  this  is  why  .during  one  particularly 
bitter  winter  when  food  was  scarce,  he  did  not  note  that 
the  low  ranking  birds  we re  especially  prone  to  starvation. 

In  Group  8  where  monarchial  dominance  was  not 
detected,  G-ll  gained  more  weight,  although  not  significant¬ 
ly,  than  the  other  birds  in  the  group.  However  as 
previously  discussed  (page  71)  G-ll  may  not  be  the 
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dominant  bird  in  the  group.  At  any  rate  I  did  not  observe 
any  agonistic  behaviour  on  the  part  of  this  bird  during 
the  test  that  would  account  for  its  gaining  more  weight 
than  the  others. 

The  non-monarchial  dominant  in  Group  9  did  not 
gain  more  weight  than  its  subordinates  which  is  not 
surprising  since  it  did  not  once  displace  the  subordinates 
from  the  food  (Table  8,  page  48)  . 

Design  IV 

I  hypothesized  that  Design  IV  would  be  the  one 
Design  wherein  the  dominant  would  have  the  greatest 
advantage  over  its  subordinates  with  respect  to  body 
weight  gain,  as  compared  to  the  other  Designs,  since  I 
expected  the  clustered  arrangement  of  food  plus  restricted 
cage  size  would  best  facilitate  defence  of  food.  However, 
the  dominant  C-8  in  Group  II  did  not  gain  more  weight  than 
its  subordinates.  This  may  have  been  because  monarchial 
dominance  was  not  present  in  Group  II  and  I  observed  C-8 
to  be  much  more  tolerant  of  its  subordinates  at  the  food 
than  the  monarchial  dominants  of  Groups  7  and  10  in 
Design  III  (Tables  8  and  9,  pages  48  and  50)  . 

Time  spent  eating 

As  I  found  in  my  study  that  time  spent  eating 
was  not  closely  correlated  with  amount  of  food  eaten,  as 
was  body  weight  change,  it  is  not  very  surprising  that  in 
some  groups  a  dominant  which  spent  the  most  time  eating. 
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did  not  gain  the  most  weight,  or  vice  versa  when  compared 
to  its  subordinates. 

Intra-group,  inter-group,  intra-design  comparison 

Design  I 

In  Group  1,  Design  I,  the  monarchial  dominant  C-5 
spent  more  time  eating,  though  not  significantly  more 
(Table  20,  page  62)  than  its  subordinates  during  all  the 
test  periods,  both  in  group  and  in  isolation,  but  there 
was  not  very  much  of  a  trend  toward  this  difference  being 
greater  in  group  than  in  isolation  (Table  19,  page  61). 
Hence,  the  reason  why  C-5  spent  the  most  time  eating  has 
probably  not  related  to  some  factor  present  only  in  the 
group  situation.  Neither  was  the  reason  why  C-5  spent  the 
most  time  eating  that  C-5  had  a  higher  Basal  Metabolic 
Rate  than  its  subordinates  (Table  4,  page  40). 

The  non-monarchial  dominants  of  Groups  2  and  3  in 
Design  I  did  not  spend  more  time  eating  than  their 
respective  subordinates.  This  was  in  accordance  with  my 
observations  during  the  tests,  as  I  did  not  note  any 
behavioural  interactions  that  would  favor  the  dominants 
spending  the  most  time  eating. 

Design  II 

The  dominants  in  Groups  4  and  5  also  did  not  spend 
more  time  eating  than  their  respective  subordinates,  even 
though  the  dominant  in  Group  4  was  a  strong  one  and  showed 
a  trend  toward  being  a  monarchial  dominant.  In  these 
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Groups  j  as  well,  I  did  not  observe  any  ‘behavioural  inter¬ 
actions  that  would  favor  the  dominants  spending  the  most 
time  eating* 

In  Group  6,  where  no  monarchial  dominance  was 
detected,  the  dominant,  G-14  spent  more  time  eating  in 
group  than  its  subordinates,  (although  not  significantly 
more)*  One  possible  reason  why  G-14  tended  to  spend  the 
most  time  eating  was  that  the  bird  w as  noticeably  less 
nervous  than  the  others  in  the  group*  While  the  others 
spent  a  lot  of  time  moving  about  excitedly  in  the  cage, 

G-14  was  feeding*  This  difference  in  individual  nervous¬ 
ness  in  Group  6  has  previously  been  discussed  on  pages  78, 
79,  and  83. 

Since  no  data  could  be  recorded  on  time  spent 
eating  in  isolation  for  this  group  (see  page  9),  the  A  x  G 
interaction,  i,e.  the  interaction  between  rank  of  bird, 
whether  dominant  or  subordinate,  and  feeding  situation, 
whether  in  group  or  isolation,  could  not  be  tested* 

Design  HI 

In  Group  7  of  Design  III  the  monarchial  dominant 
spent  significantly  more  time  eating  than  its  subordinates 
during  all  the  test  periods,  in  isolation  as  well  as  in 
grou£>  (Table  23,  page  63).  Although  there  was  a  trend 
towards  the  difference  between  time  spent  eating  by  the 
dominant  and  subordinates  to  be  greater  in  group  than  the 
difference  between  these  same  birds  in  isolation  (Tables  22 
and  23,  pages  64,09  this  trend,  i*e*  the  A  x  G  interaction, 
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was  not  significant.  However,  it  was  almost  significant 
(I*  =  4-„ 02,  F.05  =  4.4-1)  and  it  may  be  that  with  more 
replications  it  would  have  been.  The  subordinates  tended 
to  spend  less  time  eating  than  the  dominant  in  group 
because  the  dominant  continually  displaced  them  from  the 
food. 

There  was  significantly  more  time  spent  eating  in 
isolation  than  in  group  by  Group  7  as  a  whole  (Table  23, 
page  65)*  Also  the  effect  of  days  was  significant,  i.e. 
there  was  more  time  spent  eating  during  the  later  tests 
than  during  the  former  tests.  This  may  have  been  partly 
due  to  a  conditioning  or  a  "familiarization  effect" 
discussed  on  page  5* 

In  Group  9  the  non-monarchial  dominant  0-16  spent 
slightly  more  time  eating  than  its  subordinates  (Table  24-, 
page  66) .  When  these  birds  were  isolated  the  difference 
in  time  spent  eating  between  C-16  and  its  subordinates  was 
greater  than  when  they  were  together;  so  this  along  with 
my  observations  suggest  that  why  C-16  spent  more  time 
eating  was  not  related  to  some  factor  present  in  the  group 
alone • 

In  Group  10  although  the  monarchial  dominant  did 
spend  more  time  eating  than  its  subordinates,  this  was  not 
significant  (Table  25,  page  66)  unlike  in  Group  7  where 
it  was.  This  may  have  been  because  the  difference  was  not 
great  enough  to  be  detected  by  the  number  of  replications 
made.  In  Group  10,  unlike  Group  7 5  no  results  were 
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recorded  during  the  test  days  in  isolation  (page  9),  and 
also  in  Group  10,  one  less  day  was  recorded  in  the  group 
situation  (page  4)  than  in  Group  7* 

Another  interpretation  might  he  that  the  lack  of 
significance  in  Group  10  is  truly  a  negative  result  and 
there  was  no  real  difference  between  the  time  spent  eating 
by  the  dominant  and  subordinates  in  Group  10.  If  this 
were  the  case ,  it  may  be  that  the  hunger  drive  of  the 
subordinates  in  Group  10  is  stronger  than  the  fear  drive 
to  a  greater  extent  than  is  the  hunger  drive  of  the 
subordinates  in  Group  7« 

Desigpi  IV 

In  Group  11  the  dominant  C-8  did  spend  more  time 
eating  than  its  subordinates  but  this  was  not  significant 
(Table  26^  page  6 7)*  This  may  possibly  be  related  to  the 
absence  of  detectable  monarchial  dominance  in  this  group 
as  is  discussed  on  page  85» 

Intra-group ,  inter-de sign  comparison 

A  trend  towards  the  difference  between  time  spent 
eating  by  the  monarchial  dominant  and  its  subordinates  to 
be  greater  in  group  than  when  these  birds  were  in 
isolation  was  seen  in  Group  7  in  Design  III  (probability  = 
6$,  Tables  22  and  29,  pages  6A,65)  but  not  in  Group  1  in 
Design  1  (Tables  19  and  20,  pages  61,  62),  Although  this 
could  be  due  to  individual  differences  in  these  two  groups’ 
characteristics,  my  observations  during  the  tests  suggest 
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that  it  was  rather  due  to  the  different  arrangement  of 
the  food  in  the  two  Designs .  In  Design  I  the  subordinates 
did  not  have  to  approach  the  dominant  to  feed*  but  if  they 
did  and  were  displaced  from  the  food,  they  could  still 
feed  in  other  corners  of  the  cage  away  from  the  dominant. 
This  was  not  possible  in  Design  III  where  the  food  was 
localized  in  one  corner  of  the  cage. 

Expressed  Level  of  Agonistic  Behaviour 
Inter-group,  intra-design  comparison 
Design  1 

In  Group  1  where  monarchial  dominance  was  detected 
there  was  a  higher  mean  number  of  agonistic  encounters 
than  in  Groups  2  and  3,  where  monarchial  dominance  was  not 
detectable,  (Table  27,  page  68).  This  suggests  that  more 
tolerance  exists  in  a  group  where  monarchial  dominance  is 
absent  or  where  the  hierarchy  is  so  settled  that  monarch¬ 
ial  dominance,  although  present,  is  not  able  to  be 
detected. 

Design  II 

Although  there  was  a  greater  trend  toward  monarch¬ 
ial  dominance  in  Group  4  than  in  Group  6,  there  was  a 
higher  mean  number  of  agonistic  encounters  in  Group  6 
during  the  tests.  This  may  possibly  be  explained  by  the 
"frustration"  which  may  have  existed  in  Group  6.  Many, 
many  times  when  G-14  tried  to  eat,  the  other  birds  would 
run  excitedly  back  and  forth  over  and  under  G-14  and 
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interrupt  its  feeding,  G-14  used  to  respond  by  pecking 
these  birds  and  at  times  the  other  birds  pecked  back.  In 
Group  4  such  a  situation  did  not  exist. 

Design  III 

In  this  Design  there  was  a  great  difference  between 
the  level  of  agonistic  encounters  between  Groups  7  and  10, 
where  monarchial  dominance  wa s  detected  and  Groups  8  and 
9,  where  it  was  not  detected  (Table  27 ,  page  68). 

In  Group  8  there  are  even  two  test  periods  where  no 
agonistic  encounters  occurred  at  all.  Again  these  results 
suggest  that  more  tolerance  exists  in  a  group  where 
monarchial  dominance  is  absent  or  where  the  situation  is 
so  settled  that  monarchial  dominance  appears  to  be  absent. 

Inter-group,  inter-design  c omparison 

An  inter-design  comparison  of  the  groups  with 
detectable  monarchial  dominance  shows  that  the  mean 
number  of  total  agonistic  encounters  occurring  during  the 
tests  is  greater  in  Groups  7  and  10,  which  were  in  Design 
III  than  in  Group  1,  which  w as  in  Design  1.  This  could 
be  due  to  a  difference  between  Group  1  and  the  other  two 
Groups,  but  my  observations  during  the  tests  suggest  that 
it  is  more  likely  due  to  the  difference  in  the  arrangement 
of  food  containers  in  these  t wo  Designs,  (dispersed  in 
Design  I  vs.  clustered  in  Design  III).  Although  the 
despots  in  all  three  groups  spent  most  of  their  time  at 
the  food,  the  subordinates  could  avoid  the  dominant  and 


J 


- 


92 


still  feed  in  Design  I,  whereas  this  was  not  possible  in 
Design  III  where  the  food  was  localized  in  one  corner. 

In  Design  III,  the  subordinates  had  to  approach  the 
dominant  to  feed  and  agonistic  encounters  resulted. 

Andrew  (1957)  compared  feeding  tests  of  one,  and 
two  food  containers  placed  far  apart,  in  a  flock  of  yellow 
hammers  and  found  that  the  level  of  aggressiveness  was 
much  lower  in  the  two  dish  situation.  In  Andrew’s  tests 
the  quantity  as  well  as  the  accessibility  of  food  were 
manipulated  at  the  same  time.  In  Design  I  and  III, 
however,  only  accessibility  to  food  was  changed  and  there 
still  was  a  lower  level  of  agonistic  behaviour  in  the 
situation  where  accessibility  was  made  greater  by 
dispersing  the  food  containers. 
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SUMMARY 

The  main  results  obtained  in  the  different 
Designs  are  summarized  below: 

In  Designs  I  and  II,  where  the  food  containers 
were  dispersed  in  the  corners  of  the  cage,  presence  or 
absence  of  monarchial  dominance  did  not  seem  to  have  a 
decremental  effect  on  the  total  amount  of  food  eaten  by 
the  group.  The  monarchial  dominants  did  not  gain  more 
weight  than  their  respective  subordinates.  Although  the 
monarchial  dominants  displaced  their  respective  subordinates 
from  the  food  a  greater  number  of  times  than  the  non- 
monarchial  dominants  did,  the  subordinates  of  the  former 
did  not  appear  to  eat  less, as  they  had  the  possibility 
to  feed  at  other  dishes  apart  from  the  dominant. 

In  Design  III,  where  the  food  containers  were 
concentrated  in  one  corner  of  the  cage,  there  was  an 
obvious  difference  between  feeding  in  groups  with 
monarchial  dominance  and  in  groups  without.  In  the  former 
case,  the  birds  consumed  more  in  isolation  than  they  did 
in  group,  whereas  in  the  latter  case  the  birds  ate 
approximately  the  same  in  isolation  as  in  group.  The 
monarchial  dominants  gained  more  weight  and  spent  more 
time  eating  than  their  respective  subordinates  and  there 
was  a  trend  for  this  difference  between  monarchial  dominants 


' 


r 

* 


94 


and  subordinates  to  be  greater  in  group  than  when  these 
birds  were  isolated.  The  monarchial  dominants  displaced 
their  subordinates  from  the  food  a  greater  number  of  times 
than  did  the  non-monarchial  dominants.  In  the  groups 
where  no  monarchial  dominance  was  detected,  subordinates 
often  fed  side  by  side  without  any  agonistic  encounters 
resulting,  which  was  in  contrast  to  the  situation  in 
groups  where  monarchial  dominance  was  present. 

In  Design  IV,  where  access  to  the  food  was  most 
restricted,  it  was  hypothesized  that  competition  would  be 
potentially  maximum  (i.e.  if  monarchial  dominance  was 
present).  However,  due  to  the  random  assignment  of  groups 
to  the  Designs,  only  groups  without  monarchial  dominance 
were  tested  in  this  Design.  The  results  obtained  did  not 
differ  greatly  from  those  obtained  with  groups  without 
monarchial  dominance  in  Design  III. 

Results  on  the  level  of  agonistic  behavior  in 
all  these  Designs  suggest  that  there  was  more  tolerance 
exhibited  in  groups  without  monarchial  dominance  than  in 
groups  with  monarchial  dominance. 

Although  it  has  been  shown  that  feeding  in  group 
can  have  an  incremental  effect  ("social  facilitation"), 
some  of  the  results  obtained  in  this  study  indicate  that 
feeding  in  group  can  have  a  decremental  effect  on  food 
consumption  by  all  or  some  of  the  members  of  the  group. 
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APPENDIX 

Supplementary  tests : 

Supplementary  Test  No.  1 

Introduction  and  methods 

Because  I  observed  that  the  birds  in  both  Groups 
1  and  2  in  Design  I  spent  more  time  eating  at  the  food 
containers  at  the  back  of  the  cage  than  at  those  at  the 
front,  I  thought  that  the  birds  might  eat  more  if  I  put 
two  extra  food,  containers  at  the  back  of  the  cage  in  the 
arrangement  as  diagrammed  on  page  33?  i.e.  in  the 
arrangement  of  Design  II,  In  an  attempt  to  evaluate  this 
hypothesis,  I  subjected  Group  2  on  its  Group  Test  Day  No. 
6  to  a  one  hour  feeding  test  in  Design  II.  Up  to  this 
day  Group  2  had  been  tested  in  Design  I.  The  mean  amount 
of  food  eaten  in  group  in  Design  I  is  compared  with  the 
amount  eaten  during  this  one  hour  test  in  Design  II  in 
Table  28,  page  98. 
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Results  of  Supplementary  Test  No.  1 

Table 

28  Mean  amount  of  food  eaten  by  Group  2  in 
Design  I  as  compared  with  Design  II 

Design 

X  amt.  of  food  eaten 

by  Group  2  in  group  s-  n  * 

I 

4.71  ±1.22  5 

II 

9.05  -  l 

*  n  =  Number  of  observations 
on  Group  2 
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Discussion  of  Supplementary  Test  No.  I 

The  results  of  this  test  suggest  that  Design  II 
may  favor  greater  food  consumption  than  Design  I.  In 
Design  II  the  birds  had  more  opportunity  to  feed  at  the 
back  of  the  cage  where  they  were  farther  away  from  the 
observer  and  other  visual  disturbances  outside  their  cage 
during  the  test. 


HI 


r 


100 


Supplementary  Test  No.  2 
Introduction  and  method 

Part  of  my  general  procedure  for  all  the  tests 
was  to  take  the  food  from  the  birds  after  the  one  hour 
test  period  was  over.  I  then  gathered  up  the  scattered 
grains  and  weighed  the  food,  and  approximately  one  hour 
and  forty  five  minutes  passed  before  the  birds  were  given 
food  again.  As  a  supplementary  test  I  observed  Group  10 
in  Design  III  for  five  minutes  after  I  had  given  the  food 
back,  i„ec  after  they  had  been  deprived  of  food  for  one 
hour  and  forty  five  minutes  on  these  group  test  days.  I 
recorded  the  agonistic  behaviour  I  observed.  On  Group 
10' s  last  test  day  in  group  in  Design  III  I  put  the  food 
containers  in  Design  II  arrangement  for  this  five  minute 
supplementary  test,  to  compare  it  with  the  three  previous 
tests  in  Design  III. 


Table  29  Summary  of  agonistic  encounters  -  Supplementary  Test  No 
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Discussion  of  Supplementary  Test  No,  2 

The  results  of  this  test  seem  to  indicate  that 
the  arrangement  of  the  food  has  an  important  influence  on 
the  expressed  level  of  agonistic  behaviour  in  a  group, 
i.e„,  the  clustered  arrangement  of  food  containers  tends 
to  increase  the  expressed  level  of  agonistic  behaviour. 
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Supplementary  Test  No,  3 

Introduction  and  meth od 

A  greater  level  of  agonistic  "behaviour  was 
detected  in  Groups  7  and  10  of  Design  III  than  in  Group 
11  of  Design  IV,  although  Design  IV  had  been  set  up  to  be 
the  most  competitive  of  all  the  Designs  *  I  hypothesized 
that  this  was  because  of  a  difference  in  the  groups ' 
characteristics,  since  Groups  8  and  9  in  Design  III  also 
exhibited  a  lower  level  of  agonistic  behaviour  than 
Groups  7  and  10 .  And  in  an  attempt  to  test  this 
hypothesis  I  subjected  a  group  of  four  birds,  Group  12, 
to:  four  consecutive  test  days  in  group  in  Design  IV 

(Round  I) ;  four  consecutive  test  days  in  group  in  Design 
III;  and  then  four  consecutive  test  days  in  group  in 
Design  IV  again  (Round  II) »  On  all  the  days,  the  birds 
were  deprived  of  food  18  hours  prior  to  the  one  hour  test* 
As  I  originally  intended  this  Group  for  another  test,  two 
days  preceding  the  beginning  of  testing  in  Design  IV 
(Round  I),  I  subjected  this  Group  to  24  hours  of  food 
deprivation,  then  one  day  preceding  Design  IV  (Round  I), 

I  subjected  it  to  20  hours  of  food  deprivation* 
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Table  32  Level  of  agonistic  interactions  occurring  during  Supplementary  Test  No. 
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Figure  12  Group  12  in  Design  IV 
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Discussion  of  Supplementary  Test  No •  3 

Monarchial  dominance  was  not  detected  in  Group 
12,  (Tables  30  and  31 s  page 104 ) There  was  a  greater  mean 
level  ox  agonistic  behaviour  in  Design  IV  (Round  I)  than 
in  Design  III,  but  the  level  was  approximately  the  same 
in  Design  IV  (Round  II)  as  in  Design  III  (Table  30,  page 
10  4)o  The  greater  level  in  Design  IV  (Round  I)  may  be 
related  to  the  Group’s  having  been  deprived  24  and  20 
hours  on  the  two  days  preceding  the  commencement  of  the 
test*  Figure  12  illustrates  how  the  birds  in  Group  12 
could  crowd  together  at  the  food  in  Design  IV  without 
aggressive  displacements  resulting* 

The  results  of  this  test  seem  to  indicate  that 
the  great  difference  between  the  level  of  agonistic 
behaviour  in  Groups  7  and  10  of  Design  III,  and  Group  11 
of  Design  IV  was  more  likely  to  be  attributable  to  a 
difference  in  the  Groups'  characteristics  than  to  a 
difference  in  the  two  Designs  and  that  when  monarchial 
dominance  is  not  detectable  the  level  of  agonistic 
behaviour  is  not  greatly  increased  in  Design  IV  over  that 
in  Design  III* 
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